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Forthcoming Events. 


Institute of British Foundrymen. 


DECEMBER 3. 


East Midlands Branch (Lincolnshire Section) :—Ordinary 
meeting. ‘“‘ Cylinders for Steam and Diesel Engines,” 
Paper by F. J. Cook. 

Scottish Branch :-—Ordinary meeting. otary Furnaces 
in the Modern Foundry,” Paper by W. Scott. 

Wales and Monmouth Branch: | meeting at 
Cardiff. ‘‘The Rotary Pulverised-Fuel Furnace for 
Cast Iron,” Paper by P. M. Macnair, Ph.D. 


DECEMBER 7. 


Lancashire Branch (Preston Section) :—Ordinary meeting. 
“ Wages: Their Relation to Selling-Prices,” Paper by 
W. A. Hodson. 
DECEMBER 8. 


Birmingham and Coventry and West Midlands Branch :— 
Ordinary meeting. ‘Some Experiences with the 
Balanced-Blast Cupola,” Paper by H. H. Shepherd. 

London Branch :—Joint meeting. ‘Some Aspects on the 
Section of Engineering Materials,” Paper by L. B. 

unt, M.Sc. 


DECEMBER 9. 
Middlesbrough Branch :—Ordinary 


Experiences in Practical Foundry Wor! 
J. J. McClelland. 
DECEMBER 10. 
East Midlands Branch :—Ordinary meeting at Derby. 
ie “ated Cast Iron,” Paper by A. L. Norbury, 


ec. 


“A Few 
” Paper by 


Coke Again. 


The figures for the 1930 census of production 
have been issued for metallurgical coke and by- 
products. They show that the quantity of coke 
made in 1930 just exceeded 114 million tons, 
valued at slightly cover £9,500,000. The corre- 
sponding figures in 1924 were 12} million tons, 
valued at £16,750,000. By one of those curious 
accidents of statistical records this coke is 
described as foundry coke, but there is little 
doubt that it consists in the main of blast- 
furnace coke, and includes metallurgical coke 
made for foundry purposes. The manufactured- 
fuel figures will not be of particular interest to 
our readers, these consisting in the main of coal 
briquettes. 

The figures show that the average selling value 
of coke was 16.6 shillings per ton in 1930, and 
26.3 shillings per ton in 1924, showing a very 
striking drop in price. 

While dealing with statistics we learned with 
interest of some figures relating to German 
foundries during the Paris Foundry Congress. 
We understand that there are in Germany about 
1,500 foundries employing 180,000 workmen. The 
annual production is said to be two million tons 
of finished castings, having a value in round 
figures at par of £40,000,000. 

These figures offer an interesting comparison 
with estimates which have been given in our 
recent issue for the tonnage output and value 
of the products of British foundries. In fact 
there is a striking similarity between both the 


tonnage output and the value for the two 
countries. There is, however, a very important 
difference; it is suggested in the information 
available that 75 per cent. of the German output 
is used in the construction of machines, that 
is, In engineering practice generally. We very 
much doubt whether the proportion is as high 
in this country, where the tonnage of cast-iron 
pipe, for example, probably bears a much larger 
proportion to the total tonnage. 

One fact which emerges from the comparison 
is, assuming that the tonnage output and value of 
German foundries are approximately equal to 
those of the foundries in Great Britain, it is 
evident that the average German foundry is 
rather larger than the average British foundry 
since the output is distributed in Germany 
through 1,500 foundries, whereas the figure in 
this country is well over 2,000. 


Desulphurisation—ET CETERA. 


_ For the first time since its initial publication 
in 1902, THe Founpry Trape JovrnaL has 
deemed it expedient on technical grounds to 
publish a coloured supplement. Its object is to 
indicate to founders that whilst lowered sulphur 
content in cast iron has its uses, distribution is 
a still more important factor. These illustra- 
tions relating to Mr. Evans’ Paper, to be read 
this afternoon, partially explain the import 
of the heading we have used for this article. 
In modern research work, of which the Paper 
under discussion is typical, the investigators 
are no longer content to accept such a platitude 
as “low sulphur is beneficial.”” Nor do they 
follow the lead of the manufacturers of pro- 
prietary articles by enunciating a list of ancil- 
lary benefits to be derived. Mr. Evans has 
given proof of a general amelioration of physical 
as well as chemical properties in grey and mal- 
leable cast iron and in steel, such as cleaner 
metal, better graphite formation, improved 
mechanical properties, and what to our mind 
is the most striking of all, sounder metal. Two 
illustrations are given of this; one, the 
more important, being a pair of small 
centrally-sectioned ingots cast from metal 
melted in a _ high-frequency furnace. The 
metal treated with soda ash is sound 
throughout its length, whilst the untreated 
metal is unsound in the central portion, which 
would, if cast in high-carbon steel, have been 
a ‘‘pipe.”? It is not clear from the Paper 
whether or not this is but a snatch test or one 
that can be repeated. Sufficient indication, 
however, has been given to enable each indi- 
vidual foundry to repeat the test themselves. 
Though perhaps a little premature, we wish to 
issue a word of warning. This soda process, 
the extended use of rotary pulverised-fuel, elec- 
tric and oil-fired furnaces, together related and 
equally important developments in heavy metal- 
lurgy, all bring about the increased use of 
scrap and decreased employment of pig-iron. 
We can well envisage the time when, under 
flourishing trade conditions, scrap will cost as 
much or more money than pig-iron! A better 
peg upon which to hang one’s hat is the making 
of good material better. Whilst apparently 
soda ash is easy of application, we state with- 
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out fear of contradiction that the best results 
will only be obtained where a proper metallur- 
gical control is instituted. The hint thrown 
out by Mr. Evans as to an action comparable 
with that used when making Alpax and the 
like will, and can be, exploited only by those 
foundries possessing the means to exercise real 
metallurgical control. Truly, so far as soda ash 
is concerned, the et ceteras are more important 
than mere desulphurisation. Indeed, we think 
it might be advisable at this early stage de- 
finitely to dispel this restricted notion concern- 
ing soda ash and create something, maybe 
even a slogan, which more accurately represents 
the so-far-known functions of this reagent. 


Sheffield Foundry Trades Technical 
Society. 


Seventeen candidates who are members of the 
Sheffield Foundry Trades Technical Society, 
which is organised under the auspices of Shef- 
field University, entered for the recent examina- 
tions in foundry practice and patternmaking, 
conducted by the City and Guilds of London 
Institute. 

The proportion of successes was very high, no 
less than twelve candidates gaining certificates. 
Additionally, the bronze medals awarded in 
foundry practice and science, and in the inter- 
mediate patternmaking, to the candidates 
obtaining the highest marks in the whole 
country, were won by members of the Society. 
The examinations are held in conjunction with 
the Institute of British Foundrymen, and the 
certificates to successful candidates were en- 
dorsed by Mr. Victor Stobie, President of the 
Institute. 

The formal presentation of the medals and cer- 
tificates took place in the Mappin Hall, Univer- 
sity of Sheffield, on November 28, 1932. Mr. 
W. T. Kitching, President of the Society, pre- 
sided, and expressed the gratification that he 
and the whole of the members of the Society felt 
at the high percentage of awards that had been 
gained by their members, most of whom were 
practical men with considerable experience, and 
who had had little opportunity of furthering 
their technical education, except by the oppor- 
tunities provided by the Society. He also con- 
gratulated Dr. Longmuir and the other teachers 
who had prepared the candidates on the success 
of their work. 


Prof. J. H. Andrew, Professor of Metallurgy 
in the University of Sheffield, then presented 
the bronze medals and certificates to the follow- 
ing successful candidates :— 

Foundry Practice and Science.—Bronze medal 
for first place in the examination and first-class 
pass: T. R. Walker. First-class certificates: 
J. G. Rees, D. C. G. Bardsley and C. J. Dads- 
well. Second-class certificates: G. Gleadhall, 
C. D. Davy, E. Wrightam, J. Richardson, H. G. 
Lang, C. E. Morrish and R. H. Bowen. 


Patternmaking—Intermediate Examination.— 
Bronze medal for first place in the examination 
and first-class pass: J. G. Rees. 


Mr. T. Makemson, secretary of the Institute 
of British Foundrymen and hon. secretary of 
the City and Guilds Advisory Committee on 
Foundry Practice, conveyed to the successful 
candidates the congratulations of those two 
bodies upon their success, and expressed the 
hope that the unsuccessful candidates would 
enter for the examination in 1933. He then 
proposed a vote of thanks to Prof. Andrew for 
his interest. Prof. Andrew had come to Shef- 


field with a great reputation behind him, and it 
was evident that he was already going to in- 
crease that reputation, and he would enhance 
the prestige of the Metallurgy Department of 
the University. 
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Mr. C. D. Pollard, President of the Sheffield 
Branch of the Institute of British Foundrymen, 
seconded the vote of thanks to Prof. Andrew, 
and as an ex-President of the Sheffield Foundry 
Trades Technical Society, expressed his grati- 
fication that so many candidates had entered for 
the examination, and that the proportion of 
had been so high. He was particu- 
larly pleased that the winner of the bronze medal 
in foundry practice was Mr. T. R. Walker, who 
was the secretary of the Sheffield Branch of the 
Institute of British Foundrymen, and with 
whom he had close contact, and for whose abili- 
ties he had the greatest respect. 

Prof. Andrew, in reply, said he was particu- 
larly pleased when he came to Sheffield to find 
the various trade technical societies in such a 
healthy condition. The University authorities 
were prepared to extend the facilities for the 
foundry trade, and already had in hand the 
preparation of a new foundry with suitable 
apparatus. He also paid a tribute to the en- 
thusiasm of Dr. Skerl and all the other teachers 
of the various classes. 

A congratulatory message was received from 
Mr. Victor Stobie, President of the Institute of 
British Foundrymen, who expressed his regret 
at not being able to be present at the meeting. 

The ordinary meeting of the Society then fol- 
lowed the presentation, when a lecture on 
‘ Hardening and Tempering of Cast Iron ”’ was 
given by Mr. J. E. Hurst. 


successes 


Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
epondents. | 


Malleable Reception Tests. 
To the Editor of Tuk Founpry JOURNAL. 


Sir,—The suggestion made by Mr. J. V. 
Murray and published by you in the discussion 
on the report of Malleable Lron Sub-Committee, 
appears to be a little ambiguous. On the face 
of it, it appears that we should be dismayed at 
the prospect of the inclusion of an impact test 
upon malleable castings. Mr. Murray was speak- 
ing for the trade generally, and many _ pro- 
prietors do not understand anything at all about 
mechanical tests. 

There is no difficulty in obtaining a yield 
point, but an impact test means that another 
set of bars will have to be cast. This will make 
three sets of test-bars for the specification and 
would impose an added burden upon malleable 
ironfounders. It also means three testing 
machines if the hardness test be also included. 
As far as our own foundry is concerned we can 
undertake any tests, and castings that are 
made, and upon which depends the safety of 
lives, the test cannot be made too high. This 
was one reason why the vield point was sug- 
gested, and also the impact test. It is quite 
possible to obtain a yield point as low as 40 
tons and as high as 95 tons per sq. in. in well- 
annealed malleable castings. White-heart malle- 
able cast iron is but faintly understood in many 
quarters, and the researches that we are carrying 
on reveal new and distinctive features of which 
use may be made commercially When malleable 
ironfounders make an intelligent use of the 
metallurgist, the white-heart section will enter 
upon a new era of prosperity.—Yours, etc., 

For the Murray Foundries, Limited, 
Joun V. Murray, 
Director. 
Caldmore, Walsall. 
November 26, 1932. 


Messrs. Yarrow & Company, Limitep, of Scots- 
toun, have received the order for three Yarrow 
water-tube boilers for the power station at the new 
steelworks at Pretoria of the South African Iron 
& Steel Industrial Corporation, Limited. 


DeEcEMBER 1, 1982. 


Random Shots. 


Really, really! These outsize testing machines 
that ‘* Marksman’ has been reading of have 
made him quite uneasy. The other night he had 
a dream, peeped into the future.  ‘* Marks- 
man ’’ found himself in a little town in Kent, 
admiring one end of the latest machine 
testing steel cable. He climbed into an 
plane, flew northwards for ninety 
landed, and what do you think? 
other end of the machine! 

* * * 
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OvVERHEARD.— lL. 
On the Foundry Floor. 

Voice THE First: ‘‘ Yes, | went to the dogs 
last night, an’ had a bit of luck too. Finished 
up three-an’-six to the good. You ought to have 
seen Lazy Lucy in the last race—she was great! 
Thought she’d catch the hare an’ all.” 

Voice THE Seconp: ‘“‘ And what you going to 
do with all that money? You'll have the Bank 
of England round here asking for a loan if vou 
go on like 

Voice THE First: ‘ I’m going on one of those 
winter cruises, of course. Spend the Christmas 
in Egypt, an’ if it’s not warm enough go on to 
India! ”’ 

Voice THE Seconp: ‘‘ Yes, and cut across to 
Hollywood and have tea with Constance Bennett, 
| don’t think! ”’ 

Voice Tar First: ‘* That reminds me. 
about this job for Bennett? The boss says it’s 
urgent. But we can’t do much now, ean we? 
The hooter’ll go in ten minutes.’ 

VoIceE THE Seconp: ‘‘ Best leave it till the 
morning, hadn’t we? We can’t start on it now.” 


What 


Voice tHE First: ‘ No, we can’t start on 
it now. Best leave it till the morning.” 
* * 


Marksman has garnered a few new stories 
lately Here they are. 

“You have to work quickly here,” 
foreman to the new hand. * Are 
worker ? 

‘Fast?’ grunted the new hand. ‘ Why, I'm 
so fast that I can switch off the light and be in 
bed before the room is dark! ”’ 

* * 


said the 


you a fast 


Another ‘fast ’’ story, not quite so new, is 
of the young man who wrenched open the rail- 
Way carriage door, tumbled inside and collapsed, 
gasping, as the train slid out of the station.’ 

A colonel, in the opposite corner, grunted: 
“When I was your age,’ he said, “I could 
sprint down a platform and catch a train with- 
out turning a hair.”’ 

“ But I—missed—this—at the—last station,” 
panted the young man. 

The job was “ spinning out ”? unduly, and the 
manager buttonholed the foreman and asked 
the reason why. The foreman was apologetic. 
‘If [ move Heaven and earth, I can’t get the 
job finished under a week.”’ 

‘* Well,’’ said the manager, ‘‘ try raising hell 
and finish in a couple of days.”’ 

* * * 

Foreman (addressing lady who had been watch- 
ing his moulders at work): ‘IT hope you will 
excuse their language, madam. My men always 
call a spade a spade.”’ : 

Lady: ‘‘ Really! I thought I heard them call 
it a beautiful shovel! ”’ 


MARKSMAN. 


THe Governors or Loughborough College, 
Leicestershire, invite applications for the award of 
ten open scholarships in the Faculty of Engineer- 
ing, each of the value of £75 per annum. 


THE MEMBERS of the iron and steel trade delega- 
tion, the first of three British trade delegations 
which are to visit Scandinavian countries to confer 
with Danish, Swedish and Norwegian importers, are 
now in Copenhagen. 
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DECEMBER 1, 
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Some Methods of Production in a Modern 


Malleable Iron Foundry.* 


By H. J. Beck, of Ley’s, Derby. 


This is not a scientific Paper in the strict 
sense of the word, but an informal discussion on 
the methods used in one of the largest, if not 
the actual largest black-heart malleable-iron 
foundry in Europe. The output of castings from 
this foundry during the last five years has been 
approximately 45,000 tons. Taking into con- 
sideration the class of casting produced gives 
seme idea of its size, as the’ weight per piece 
varies from 0.03 lb. to 60 Ibs., over 60 Ibs. being 
an exception, whilst the average weight is 
approximately 1 lb., automobile, textile, elec- 
trical, agricultural and the general engineering 
trades all using large quantities of black-heart 
malleable castings. 


Melting. 

All metal is melted in nine air furnaces, five of 
which are of 5 to 6 tons capacity, and are hand- 
fired with hard coal, two or three heats per day 
being run off as required to clear the moulding 
floor. Four are of a later type, two of 10 to 15 
tons capacity, and two 15 to 20 tons capacity 
melting one or two heats per day as required, 
all of which are fired by pulverised fuel. 


Furnace Charges. 

These are made up from 40 to 45 per cent. 
pig-iron and 45 to 50 per cent. sprue, the balance 
being adjusted by the addition of annealed scrap 
either bought or resulting from the annealed 
scrap from the plant and a small percentage of 
steel scrap to conform to an analysis of :—T.C., 
2.4; Si, 0.95, and Mn, 0.36 per cent. 

The composition and melting of all heats is 
controlled by the laboratory staff, the head of 
which is Mr. A. E. Peace, and no heat is tapped 
until it has been analysed and actually seen by 
him or his chief assistant. If the analysis is 
low in T.C., Mn or Si, additions are made to 
adjust the balance. To indicate the care and 
attention bestowed on the melting and testing 
on each individual charge before and after melt- 
ing, one day’s routine of one pulverised-fuel 
furnace, starting from cold, is detailed. 

Sections of the roof were lifted and 20 tons of 
metal charged. Fuel was turned on at 12.30 a.m., 
and at 4.30 a.m. No. 1 plug removed and the 
furnaceman started to remove the slag and level 
down the charge. This was repeated at 30-min. 
intervals. At 7.30 a.m. laboratory test No. 1 
was cast, shaken out, crushed and analysed, after 
which the procedure is indicated by the following 
time-table : — 


7.45 1st fracture test cast. 

7.55 Ist fracture test put in to the depth of 
2 in. in running water. 

8.0 2nd fracture test cast. 

8.5 Ist fracture test broken, slightly mottled. 

8.10 2nd fracture test water quenched. 

8.10 Result of No. 1 test analysis received by 
telephone is stated to be T.C. 2.6, 
Si 1.0 and Mn 0.43 per cent. 

8.15 3rd fracture test cast at 1,500 deg. C. 

8.25 Heat tapped at two points. 

8.40 Test cast, which, when analysed, showed 


T.C. 2.4, Si 0.95 and Mn 0.36 per cent. 


The four latest and largest furnaces are fired 
by pulverised fuel, and under normal working 
conditions these furnaces produce a_ high-tem- 
perature metal at approximately 1,500 deg. C., 
with an average fuel ratio of 1 ton of coal to 
2 to 3 of metal. Fine, hard, dry coal is essen- 
tial, as is secondary air to be admitted at low 
pressure; the waste heat is utilised for heating 
the remainder of the works. 


* A Paper read before the Wales and Monmouth Branch of 
the Institute of British Foundrymen at Bristol, Mr. W. Williams 
presiding. 


All British irons are used in the production 
of black-heart malleable castings, contrary to 
what was deemed possible some few years ago, 
when it was considered necessary to use large 
quantities of American and other irons. 

Machine Mouluing. 

Over 80 per cent. of the output is machine 
moulded on a piece-work basis, on five distinct 
types of machine. The oldest type used is the 
‘“‘ Farwell,” or hand press; this is a simple 
saddle top, with hand lever and balance weight 
used for light or intricate joint line, or short 
order work which would be too expensive to 
mount on pattern plates. For this type of 
machine the runners and feeders are attached 
to the pattern in brass or aluminium. The 
moulds are made in snap flasks from an odd-side 
made in ground red sand, doped with waterglass 
or silicate of soda and occasionally in plaster of 
paris. 

Air Squeeze Machine.—This machine is 
worked by compressed air at 100 lbs. per 
sq. in. pressure. Cylinder bore is 8 in., 
the stroke 6 in., and the lifting capacity 
approximately 2,000 lbs. One squeeze is gener- 
-ally sufficient for one mould, as the cope and 
drag are pressed at one operation. The machine 
is fitted with a vibrator for withdrawing the 
pattern, and a blow valve is attached for clean- 
ing the pattern. 

Squeeze Jolt Machine.—A 
the jar-ram and air-squeeze 
ing at 100 lbs. per sq. in. 
built to withstand hard wear, is used 
for a heavier class of casting than the air 
squeeze, being bolted on to two channel irons, 
6 in. by 3 in., cast in a concrete block 24 in. by 
24 in. by 24 in., the jolt table and press being 
of malleable iron. The lifting capacity of these 
machines is 250 Ibs. when operating with a 3}-in. 
jarring piston having a 2}-in. stroke. 

On the 8-in. squeezing piston the lifting capa- 
city is 2,000 lbs. They incorporate a swivel- 
pressing 20-in. by 16-in. head, whilst the inlet 
and exhaust ports and piston rings are so 
arranged that they are trouble-free and almost 
foolproof. 

Quite a number of these machines have been 
in work for nearly three years, and all they 
have required is a daily oiling. A knee-valve- 
operated vibrator and a blow-valve is fitted to 
each machine. When repairs are necessary, it 
is only about two hours’ work to remove the 
damaged machine from channel irons and fit 
another one, as all are interchangeable. These 
machines are adaptable for either snap flasks or 
light steel boxes, carrying single- or twin-pattern 
plates to work singly or in pairs, according to 
the output required from any given pattern. 

Jolt Ram.—This is the common jar-ram type, 
familiar to most foundrymen, but smaller, hav- 
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machine. Foot valves for the vibrator and hand 
blow valve are fitted as standard. 


Sandslingers. 

These are the only machines in use in the 
foundry that are not made in the works. These 
machines are driven by electricity (400 volts), 
and are of the tractor type, and travel into the 
sand pile under their own power, collecting the 
sand from the floor by means of a left- and 
right-hand cutting screw conveyor, which turns 
the sand towards the centre of the machine ; 
from there it is lifted by means of a bucket 
elevator and deposited on the screen of an oscil- 
lating riddle. The riddle is arranged and so 
constructed that scrap, chills, gaggers and bits 
of hard core, which may be in the sand, work 
down the shute into a scrap box which is 
mounted on the main arm. The riddled sand is 
deposited on the belt by the oscillating riddle, 
which delivers it into the impeller head. This 
discharges it with centrifugal force into the 
moulding box. The maximum ramming capa- 
city is 10 cub. ft. per min., but this can be 
regulated by the speed. The machine is driven 
in to the depth of the sand pile. The impeller 
head has a radius of 9 ft., whilst the cutting 
conveyor is 11 ft. wide. It requires a bay 
200 ft. long and 16 ft. wide for good practice. 


Moulding. 

The moulding of malleable castings is a fruit- 
ful source of knotty problems to the founder. 
Some of them are common to all classes of mould- 
ing, but the majority are not encountered by 
the founders of grey iron. Feeding, pouring, 
gating, etc., are very different from ordinary 
practice, and a casting which will present little 
or no difficulty in most foundries may become 
almost impractical for manufacture of a mal- 
leable casting. For this reason purchasers of 
malleable casting would be well advised, if they 
placed before the manufacturer the drawing or 
design for approval, before making the pattern 
for new work, as very often some slight change 
in section or design will lead to success in pro- 
duction. 

There can be no hard and fast line for the 
production of satisfactory work, and only a 
general idea can be given; in fact the same 
feeder and runner is never put on two patterns 
unless a set of patterns is being duplicated. 
Sometimes a pattern is designed to answer the 
same as one already in production with the 
exception of perhaps the addition of four or 
five ounces of metal in the form of a projecting 
boss, which calls for a different method of feed- 
ing. For every new pattern that enters produc- 
tion, feeders and runners are tried out before 
fitting to pattern plates. 

Primarily the founder has to produce the cast- 
ing from materials that will satisfactorily anneal 
or his efforts will be useless. To achieve this 
it is necessary to pour the moulds with iron of 
a low-silicon content and in the case of black- 
heart material with a low T.C. content, both of 
which shorten the freezing range. Therefore, 
there must be a high degree of superheat in the 
metal as poured actually of the order of 1,500 
to 1,600 deg. C. This high casting temperature, 
short freezing range, high liquid and solid con- 


TaB_eE I.—Showing Uniformity of Composition. 


| |.2 | |. 4 | 6. | 7. 8. | 10. 11. 
| | 
T.C. 2.46 | 2.42 | 2.38 | 2.33 | 2.30 | 2.98 | 2.46 | 2.41 | 2.36 | 2.32 | 2.31 
Si 0.938 | 0.938 0.938 | 0.938 0.938 0.938 0.906 0.906 0.896 | 0.890 0.890 
Mn 0.309 | 0.305 | 0.299 | 0.296 0.286 | 0.253 | 0.326 | 0.317 0.302 0.299 | 0.299 


Samples 1—6 were taken at 10-minute intervals from a 12-ton pulverised fuel-fired furnace and 
7 to 11 from a 5-ton hand-fired charge. 


ing a table top 24 in. by 16 in., and the machines 
are used in pairs. They carry a 4}-in. cylinder 
bore, 2}-in. stroke, und have a lifting capacity 
of 1,500 Ibs. Four to six jolts are usually suffi- 
cient for one-half mould. Boxes 22 in. by 22 in. 
by 7 in. deep are the maximum used on this 


traction are a set of conditions which make the 
production of castings of uneven or thin sections 
anything but an easy proposition. But, in the 


face of this, good reliable and sound castings 
are made as will be acknowledged from the data 
shown of machinability to be submitted. 
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Obviously, to overcome these special conditions 
the founder cannot adopt grey-iron foundry 
practice of running a softer mixture for the 
light work owing to the fact that an iron that 
would give a white fracture in sections of 3 in. 
thickness may show free carbon in sections of 
1 in. or over. Table I shows the uniformity of 
composition attained from two different melts. 

As all castings cannot be made of one section 
the practice is adopted where possible of pour- 
ing the light work early on in the heat. Gener- 
ally speaking, moulds must be poured quickly 
as it is necessary to fill them with liquid metal 
so that there is the time and temperature for 
the heavier parts of the castings to secure the 
advantage of the necessary feeders and chills. 
It is desirable with heavier castings not to admit 
too much iron into the mould at one particular 
point as it may so heat up the mould locally 
as to cause a grey or heavy-mottled fracture 
where this has occurred; also, in a thin casting, 
too much metal admitted at one point will set 
up local heating of the mould and cause porosity. 
Slow pouring often causes short run and drawn 
castings. When trouble is found in running 
thin castings the fault may be in too close a 
a sand mixture and this can be remedied by the 
addition of sharp sand. 

Moulds should be soft rammed, consistent with 
the size of the casting, whilst the sand must be 
as dry as possible, associated with the use of 
as little red sand as possible consistent with 
lifting bond. The latter, together with hard- 
rammed and wet moulds, is a prolific source of 
defective castings. With the use of superheated 
metal, trouble with slag inclusion is experienced 
and, as most of the work is cast with hand 
ladles, the ordinary skimming methods cannot 
be used. To overcome this trouble 95 per cent. 
of the castings (by weight) are poured through 
a perforated dry-sand core runner. 


Common Defects. 

Pulls, which are small fissures or cracks, often 
occur at changes of section, corners which have 
not enough fillet, on the outside of circular plates, 
also on flanges joined to a barrel-like casting 
which it is necessary to feed in the corner. 
These pulls must be avoided and are remedied 
by what malleable foundries term “‘ ties.’’ These 
are thin sections of metal added across the 
position on the casting where the pull shows. 
This thin piece of metal sets sooner than the 
adjacent part of the casting and so takes the 
contraction strain, the “ tie’’ is easily removed 
from the casting in the hard state. 

Cracks which may pass the hard-iron inspec- 
tion are plainly revealed after annealing, open- 
ing up with the expansion of the metal. A 
difference is made between hot cracks or pulls 
and castings accidentally cracked in the hard 
state, from the appearance of the fracture, after 
annealing ; the former having a rough or grained 
fracture and the latter a practically smooth 
face. 

Feeding. 

Feeding is a most important feature, and the 
proportion of feeders and runners to castings 
may range from 30 to 100 per cent. (by weight) 
according to the class of work and method of 
production. In the spray moulding of light cast- 
ings, the spray must be strong enough to carry 
the patterns and withstand the rapping, and in 
this method the proportion of sprue to castings 
is always high. 

Wherever possible, top feeding is avoided, as 
this is the source of dirty moulds and waste of 
metal, owing to the fact that the iron in the 
feeding is open to the atmosphere, causing it to 
set quickly, which can only be overcome by 
increasing the body of metal. The better plan 
is to fix the feeder on the joint of the mould; 
this involves no loss of pressure and ensures the 
feeder remaining liquid until the casting is set. 
Cylindrical castings with flanges are always 
better fed on the joint in the root where the 
flange meets the body. All feeders and runners 


FOUNDRY TRADE JOURNAL. 


are removed from castings in the hard state; 
very thin, fragile castings have feeders and 
runners knocked off as soon as they are set and 
placed in a reheating oven of about 500 deg. Fah. 
to prevent cracking. All castings are rumbled 
and sand-blasted before inspection. 

Assembling of Moulds.—All metal-moulding 
boxes used in Ley’s foundry are of the no-pin 
double-snug type. Pattern plates are fitted with 
a standard j-in. pin and all moulding boxes are 
jig-drilled to 7 in., reamed out to >,4;5-in. clear- 
ance and assembled with a pair of assembling 
pins at least 10 in. long. This does not leave 
much chance of cross-jointed work. 

Cores.—Cores should be made friable con- 
sistent with strength to withstand handling, and 
in many cases must be made hollow so that thev 
readily collapse and permit the casting true 
freedom for contraction. Various mixtures of 
oil sand and other sands are used—sea sand, red 
sand and floor sand, mixed wet or dry, liquid 
or dry bond. No less than 90 per cent. cores 
are made on a piecework basis, and 50 per cent. 
are baked in metal or shell carriers. All cores 
baked at 400 deg. Fah. by pulverised-fuel firing. 


Annealing by Pulverised Fuel. 

All castings are annealed in pulverised-fuel- 
fired stoves in white-iron pots with packing 
material to prevent undue distortion, consisting 
of air-furnace slag and other inert materials in 
equal proportion. 

Annealing-Oven Capacity.—The capacity of the 
ovens are 25 tons of castings, 25 tons of pots 
and 16 to 17 tons packing material—that is, 66 
to 67 tons per oven. The contents are gradually 
heated to 870 deg. C., which usually takes 50 to 
60 hrs. and kept at that temperature for 50 to 
60 hrs. (the ovens being pyrometrically con- 
trolled). Then the oven is gradually cooled to 
630 deg. C. over a period of 120 hrs., and 24 hrs. 
after reaching 630 deg. C. the oven is opened 
and doors removed. The oven is emptied as soon 
as cool enough to handle. The castings are then 
rumbled again, the feeders and runners being 
ground off and fettled where necessary. 

Annealing Temperature.—The only type of 
pyrometer in use is the recording thermo-couple ; 
the couple is immersed in the annealing pot with 
the castings, otherwise it simply records the tem- 
perature of the oven atmosphere, and the pots 
lag behind this to such an extent as to make it 
impossible to say definitely when the castings are 
up to heat. 


Straightening and Setting. 

Black-heart malleable castings do distort 
during annealing, and, due to fine limits re- 
quired by the machinists, have to be “ set.’’ 
Engineering and motor details are usually 
‘set ’’ in dies under a heavy press after being 
reheated to 600 or 700 deg. C. 


Machinability of Black-heart. 

The free-cutting properties and speeds of 
machining attained on black-heart malleable are 
shown by the figures of Table IIT. These were 
obtained from a well-known firm of machinists 
who manufacture 20 to 30 tons of motor-car 
components per week. 


Taste II.—Data on Machining Speeds. 


Turning and facing a 10-in. Roughing speed—l08 ft. 
dia. flange on a large per min. 
casting. Finishing speed—182 ft. 
per min. 
Turning and facing acylin- Roughing speed—140 ft. 
drical piece 6} in. dia. per min. . 
Finishing speed—400 ft. 
per min. 
Turning and screwing a Rough turning—100 ft. per 
light sleeve-casting. min. 
Finish turning—235 ft. per 
min. 


Screw-cutting with single 


70 ft. per min. 
point tool. 


The last-cited job is one of great accuracy, as 
the working limit allowed being plus or minus 
0.0005 in. Precision in the diameter of the 
thread is secured by working to a dial indicator 
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and hundreds of the pieces are produced without 
regrinding the tool. As regards uniform 
machinability and absence of hard spots, the 
record of machining 39,207 radiator ferrules 
11 in. dia. screwed right- and left-hand threads 
without regrinding the dies is sufficient evidence, 
Physical Properties. 

The physical properties of black-heart malleable 
are set out in Table III. 
Tasie ITI.—Physical Properties of Black-heart Malleable 
using Tensile Bars 0.564 in. dia. and bend bars 1 in. x 2 in, 


Average of 100 con- 
secutive heats. 


Tensile 24.8 tons per sq. in. 
Elongation on 2 in. 19.9 per cent, 
175 deg. bend. 

27 tons per sq. in. 

19.0 per cent. elongation on 2 in. 
180 deg. bend. 

22.2 tons per sq. in. 

19.0 per cent. elongation on 2 in. 
180 deg. bend. 

24.88 tons per sq. in. 

Tensile strength. 

27.0 per cent. elongation on 2 in. 
180 deg. bend. 

24.36 tons per sq. in. 

Tensile strength. 

Elongation 13.0 per cent. on 2 in. 
160 deg. bend. 


Bar with highest 
tensile strength. 


Bar with lowest 
tensile strength. 


Bar with highest 
elongation. 


Bar with lowest 
elongation. 


The above physical properties of black-heart 
malleable cited were obtained by Mr. A. E, 
Peace, Chief Metallurgist, to whom, in con- 
junction with Mr. W. T. Evans, Works Manager, 
the author is indebted for the facilities given for 
compiling this Paper. 


Austrian Magnesite. 


CONTROL OF PRODUCTION. 


Of the total European output of magnesite about 
70 per cent. is produced by two concerns in Austria, 
the Veitsch Magnesite Works and the Styrian 
Magnesite Works. Of the former company’s 20,000 
shares, 17,300 have been placed in a pool, of which 
7,000 were until recently held by a French group 
(De Wendel-Schneider-Creuzot), another 7,000 are 
held by a Germau group (Dresdner Bank-Flick), 
and the remaining 3,300 were until recently held 
by the Austrian Credit Anstalt. So that the votes 
of the two groups, the French and German, were 
balanced, and the Austrian Credit Anstalt had the 
casting vote. There had been a kind of tacit 
understanding that none of the groups was to buy 
or sell shares in the pool without previous notice 
to the other two groups. 

At a recent board meeting of the Veitsch Company 
it became known that the Credit Anstalt had sold 
its parcel of shares to the French group through its 
affiliated Swiss branch. The consequence of this 
deal is that the German group can be outvoted by 
the French group. It is alleged that the shares 
were sold by the Credit Anstalt without any 
previous notice, and hence the German group is 
protesting, and there is a talk of legal proceedings 
and claims for damages against the Austrian Credit 
Anstalt. Reports regarding claims for damages 
are, however, contradicted by the German group's 
legal representative in Vienna, Dr. Alfred Lederer. 

American interests have assured their annual 
supply of 50,000 tons of Austrian magnesite through 
Trieste by the formation of the Austro-Americana 
Company of Radenthein, and negotiations are in 
progress to obtain for the British market similar 
conditions. 


Electric Furnaces in America.—According to Dr. 
John A. Mathews, vice-president and director of 
research, Crucible Steel Company of America, New 
York, the first electric furnace put to practical use 
in steel-making in America was installed at 
Halcomb Steel Works, Syracuse, N.Y., in 1906. 
Its capacity was four tons. It was operated as a 
refining furnace, and was charged with molten metal 
from an adjacent open-hearth furnace. It had two 
carbon electrodes 14 in. sq. The cost of electrodes 
at one time averaged $8 a ton of steel melted, but 
within a few years the cost had been reduced to 
less than 50 cents a ton of steel melted. In 1909 
there were not over a dozen steel-making electric 
furnaces in the United States; in 1932 there are 
more than 500, producing steel commercially, having 
capacities ranging from one-half ton to 100 tons. 
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Handling Materials in a Modern 
oundry. 


(For illustrations see page 336.) 

Messrs. John Harper & Company, Limited, 
who have a world-wide reputation for the quality 
of their castings and also for design and lay-out 
of foundry equipment, as will be gathered from 
previous articles* published in the Journal, have 
recently made large extensions to their foundries 
at Willenhall. Together with these extensions 
they have installed plant which may well be 
considered as efficient as brains and ingenuity 
ean devise, and, whilst in the cause of progress, 
change is constantly taking place, since setting 
the whole installation to work the results ob- 
tained have more than justified the expectations 
of those responsible for the conception of the 
scheme. 

An item of the plant which is of special in- 
terest to foundry engineers is the overhead 
electrical-transporter system, the duty of which 
is the distribution of fresh sand to the moulding 
machines and the collection of used sand and 
scrap. Of these the former is returned to the 
automatic sand-conditioning plant and the latter 
to the position from which the cupola is charged. 


A Mile and a-half of Track Work. 

Essentially the scheme comprises one and 
a-half miles of transporter track, two 1-ton 
transporters each having its own transfer car- 
riage, tracks for the carriages and all the elec- 
trical-conductor material. The plant was 
designed in collaboration with the company’s- 
engineers and the whole of the work entrusted to 
Messrs. S. H. Heywood & Company, Limited. 
Two tracks are provided in each of the 600-ft. 
bays. Along one is brought the fresh sand which 
feeds the moulding machines and after casting 
the used sand and scrap is deposited in a posi- 
tion under the other track, and thence removed 
direct to its natural destination. There are 
only two slight curves in the whole Jength. 

In a position approximately at the centre of 
the building is a break in the fixed tracks and 
transversely across this break a crane of the 
single-girder type can travel in such a way that 
its main member forms a bridge between the two 
ends of the fixed track. The driver of each 
transporter has one of these carriages for his 
exclusive use, and this is mechanically and elec- 
trically interlocked with the fixed runway, so 
that he alone has full control. With the trans- 
porter on the carriage, stops are lowered which 
would prevent the framework fouling any stan- 
chions and until the stops are in this position 
the bridge cannot be moved. In the up position 
the stops engage with the ends of the runways, 
and only when in this position can the trans- 
porter be moved. Thus it would not be possible 
for the transporter to fall over the end of the 
track because some other person had meanwhile 
removed the link. The speed or bridge travel is 
350 ft. per min. 

Transporter Details. 

The transporters are of conventional design ; 
the load being lifted at a speed of 60 ft. per 
min. on a four-part rope. Special attention has 
been given to accessibility and ease of main- 
tenance. Stéel is employed for all gears and 
runners and split-bearings are used in con- 
junction with shafts ground to size. The barrel 
and sheaves are of large diameter and machined 
with deep grooves to accommodate the rope. 

An interesting feature is the arrangement of 
the travelling runners, each of which is equipped 
with a double taper-roller bearing and mounted 
on the Heywood patent axle, which enables any 
one to be dismantled in a few minutes without 
Temoving the side members of the framework or, 
indeed, any portion except the required runner 
and its axle. Side rollers which engage with the 
flange of the track obviate any possibility of 


* Vol. 44, page 437, et seg. Vol. 45, page 163, et seg. 


FOUNDRY TRADE JOURNAL. 


chatter of the bogies. The full load speed ot 
travel is 600 ft. per min. and a foot brake is 
provided to give rapid deceleration. 

Self-righting and self-dumping buckets are used 
for carrying the sand and the trip wire to the 
catch is led on to a spring-controlled drum on 
the transporter. Application of the brake on 
this drum whilst lowering causes the bucket to 
dump its contents at any height. R 

The conductors carrying current at 230 volts 
continuous are of iron, of ample section, and 
dumb-bell shape. This type was adopted owing 
to its rigidity and the ease with which it can 
be supported and bent to suit curves. Against 
the underside of these revolve trolley wheels 
on spring arms. 

By means of this installation with two opera- 
tors, the whole of the very considerable quantity 
of moulding sand used in this busy foundry is 
brought to the most convenient position for 
its use. Power costs are negligible compared 
with work achieved and maintenance beyond 
routine greasing and inspection has cost nothing. 

To the visitor to Messrs. John Harper & Com- 
pany, Limited’s foundry the speed with which 
this plant performs its onerous duty is but an 
outward and visible sign of that efficiency which 
permeates the whole organisation. 


Basic-Bessemer Process. 


CHANCES OF REVIVAL IN GREAT BRITAIN. 

In the course of his Presidential address to 
the Cleveland Institution of Engineers at 
Middlesbrough recently, Mr. Wetpon Hanson 
remarked that the steel-making process in that 
district was entirely basic open-hearth, the basic- 
Bessemer process, which was a child of that 
district and had a long life, having been com- 
pletely abandoned several years ago. As there 
was some talk of resuscitating the basic-Bessemer 
process in this country, one would naturally ask 
why it was abandoned. In his opinion one of the 
principal reasons was the craze for nothing but 
the highest quality of material in this country 
irrespective of the purpose for which it was 
intended. It was well known that basic-Bessemer 
steel could not compare with open-hearth steel 
in tegularity and quality. Our engineers, there- 
fore, simply debarred it in the majority of 
specifications, heedless of whether it was suffici- 
ently good for the job in hand, even though it 
was not so good as open-hearth steel. 

It was now being realised that basic-Bessemer 
steel is good enough for many purposes, and 
the fact had been brought home by the imposition 
of 334 per cent. tariff on imported steel. Those 
who had hitherto bought this class of steel from 
the Continent now found that source of supply 
virtually closed to them and were crying out for 
its manufacture in this country. But why, it 
might be asked, were they to revert to basic- 
Bessemer steel when open-hearth steel would 
serve the same purpose? The reason given was 
that it cost less to make and was consequently 
cheaper than open-hearth steel. In the speaker’s 
opinion, it was very doubtful whether the condi- 
tions here would ever permit of its being made 
cheaper than open-hearth steel. Yield in all 
manufacturing processes was a very important 
item affecting the cost, and it was in this respect 
that the Bessemer process got a bad fall, being 
about 15 per cent. below that of open-hearth. 
The basic-Bessemer process also required a special 
iron which was more costly to make than the 
open-hearth iron, and cheap scrap could not be 
so freely used. On the other hand, there were 
compensations in the way of a richer and more 
saleable slag. 


ORDERS HAVE BEEN BOOKED at the Victoria Works, 
Sheffield, of the English Steel Corporation, Limited, 
of a value between £80,000 and £90,000 for high- 
pressure boiler drums for large electric power plants. 
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Oxygen in Iron. 


In a communication from the Research 
Laboratory of the United Steelworks Company, 
Dortmund, published in a _ recent issue of 
Archiv fiir das Eisenhiittenwesen,’’ RescuKa, 
and Scuvurz reported the results of an 
investigation on the solubility of oxygen and the 
effects of the presence of iron and other oxides. 
In most cases ‘‘ ferrum reductum ’’ was employed 
as the starting point, containing 0.07 per cent. 
C, traces of Si, 0.03 per cent. Mn, 0.01 per cent. 
P, 0.017 per cent. S and 3 per cent. O,, instead 
of commercial steels as in other investigations, 
in order to isolate the effects of the different 
oxides. The oxygen was as a rule reduced by 
purified hydrogen giving a powder containing 
0.2 per cent. O,, the desired content of oxygen 
being obtained by adding iron oxide prepared 
from the same iron. Other tests were made by 
the addition of MnO,, Al,0O,, SiO,, CaO, MgO, 
FePO,, FeS and MnS in commercial forms. 

Small test-pieces were formed as pressed cakes 
which were sintered in a current of purified 
hydrogen at temperatures between 800 deg. and 
1,300 deg. C., the porosity being still about 20 per 
cent. With up to 3 per cent. O, as iron oxide 
or 2 per cent. O, in the form of the other oxides 
the cakes could be further compressed by forging 
at temperatures between about 1,200 deg. and 
1,300 deg. C. After this treatment they appeared 
metallic, the surface being indistinguishable from 
that of mild steel on removal of the scale. 

From determinations of the specific volume 
and the electrical resistance, as also from micro- 
scopic examination and tempering tests, it was 
concluded that the solubility of oxygen in a iron 
is very low, less than 0.08 per cent. at room tem- 
perature. The increase of solubility with rise of 
temperature is also very slight; at quenching 
temperatures of 1,300 deg. C. the upper limit is 
given as about 0.04 per cent., the actual amount 
being probably very much less. 

The tensile strength increased at first with the 
oxygen content up to 0.2 per cent. and then 
slowly decreased. The ductility decreased with 
increasing oxygen content, but was still higher 
than that of cast iron with 3 per cent. O,. 

The forgeability was not reduced by oxygen 
alone to the extent that might have been 
expected from previous publications. Additions 
of high-melting-point oxides, such as CaO, SiO,, 
Al,O, and MgO, decrease the forgeability much 
more than does iron oxide (Fe,0,). The reduc- 
tion of forgeability by FeS is due to the envelop- 
ing of the iron grains in the sulphide melt, which 
is liquid at forging temperatures. Additions of 
MnS, which as well as FePO, flows together into 
drops, do not cause a similar reduction in the 
hot plasticity. 


Heat-Treatment of Steel by Gas.—Speaking at the 
21st annual general conference of the British Com- 
mercial Gas Association at Leeds, Dr. H. V. Fell, 
chief of the Fuel Research Department of the Shef- 
field Gas Company, said an entirely new method for 
the heat-treatment of steels and alloys had been 
developed in Sheffield during the past twelve months. 
It was well known that the makers of furnaces had 
advertised furnaces for many years as being capable 
of heating steel without forming scale. A few of 
these manufacturers had said they could heat steel 
with a minimum of scale, but until a few months 
ago he had never seen a furnace that would heat 
steel without forming scale. The Sheffield Gas 
Company had been giving close attention to this 
matter of heating steel by gas, and he could now 
honestly claim that this could be done without 
forming any scale and without decarburisation. A 
process had now been developed by which, without 
any doubt whatever, steel could be heated to a 
temperature as high as 1,350 deg. C. without a 
trace of scale, and he could guarantee also no decar- 
burisation. The process had been demonstrated 


recently to only four firms in the trade. but one of 
these firms had already stated that in all their 
experience of the manufacture of twist drills they 
had never been able to make a drill to compare with 
those made by this process. 
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Sound Non-Ferrous Castings. 


The Leicester College of Technology was the 
venue of the meeting of the East Midlands 
Branch of the I.B.F., held on Saturday, 
October 22, 1932. A Paper was given by Mr. 
F. W. Rowe of Huddersfield on ‘‘ Some Factors 


Influencing the Production of Sound Non- 
Ferrous Castings.’’* 

DISCUSSION. 
The Brancu-Presivenr (Mr. C. W. Bigg), 


thanking Mr. Rowe for his address, said that 
it was seldom the Branch had a_ non-ferrous 
Paper, as its members were mainly connected 
with the production of cast-iron and malleable 
castings, but it was also seldom that a Paper 
was given in a more interesting manner than 
had been given that night. 

Mr. Peace (Derby) said one point connected 
with the use of electrolitic copper wire; had an 
attempt been made to get over the difficulty by 
briquetting the wire? In connection with the 
wheel blank illustrated, did he understand that 
the runners were on a chilled surface? He 
was not quite clear on that point, but it sounded 
rather contrary to general practice. Had Mr. 
Rowe any experience of a quantitative method 
of measuring liquid shrinkage; as far as he 
(Mr. Peace) knew there was no method at all 
satisfactory. 


Briquetting Copper Wire Scrap. 

Mr. Rowe said the wheel blank illustrated 
was run on four bosses. All bosses were chilled 
with the exception of the four upon which the 
casting was run. The briquetting of copper 
wire scrap did effect some improvement, but 
the methods at present in use for briquetting 
do not pack sufficiently tight to prevent 
absorption of the furnace gases. Really the 
only way to bring back copper wire was to melt 
in the reverberatory furnace under a proper 
refining process. As to the quantitative method 
of measuring liquid shrinkage, he was afraid 
that he, too, had no really definite method. 


Material for Chills. 


Mr. P. A. Russe. (Leicester) said Mr. Rowe 
had Stated he melted under slightly oxidising 
conditions. His own experience was contrary 
to that, he generally melted with a covering 
coat of charcoal to prevent oxidation. He 
asked how was the density figures obtained. For 
deoxidation, phosphorus and zinc were used. 
but had Mr. Rowe any informstion as to 
whether the use of both at once was harmful? 
What material did Mr. Rowe use for his chills? 
He had noticed that melting conditions had 
been emphasised. Whilst agreeing with the 
precautions taken in melting, he had thought 
casting temperature of most importance. He 
had had troubles with castings, and on remelt- 
ing and casting at a lower temperature had 
eliminated those troubles. 

Mr. Rowe said he had perhaps not made his 
remarks on melting under a slightly deoxidising 
condition quite clear. In the higher phosphor 
alloys, it was essential to melt under a layer of 
charcoal. His remarks had referred to bronze 
castings. Brinell tests necessitated cutting up 
the castings, but the density test merely re- 
quired the weighing of the casting in water 
and in air, which gave density figures that were 
quite accurate. The variations due to casting 
and melting conditions were very much more 
than those due to variations in composition. As 
to the use of phosphorus and zinc for de- 
oxidising, he had no objection to a small amount 
of phosphorus when zinc was present. Zinc 
up to 2 per cent. and phosphorus up to 0.2 per 
cent. were not deleterious. The material for 
chills varied according to the degree of chill 


* FOUNDRY TRADE JOURNAL, November 10, 1932, page 282. 


required. Copper was the most effective chill- 
ing material. Cast iron could be used where the 
chill was not heavy, and lump graphite could 
be used for a lesser chill. He thought most 
people placed too much importance on casting 
temperature and not enough on melting condi- 
tions. 
Virgin Metal or Ingots. 


Mr. Lucas 


(Loughborough), speaking with 
reference to 


raw materials, asked whether the 
author preferred to use virgin metals or pre- 
pared ingots’ As copper-wire scrap was very 
prevalent to-day, would Mr. Rowe say whether 
there was any objection to first melting the 
wire and running into ingots and then using 
the ingots for casting’ Which was the better 
method of using borings and turnings from the 
machine shop, as received or remelted and 
poured into ingots’ When such borings were 
wet from the cutting compounds would that 
cause trouble?’ When making phosphor bronze, 
did the author cast from the first melt, or did 
he prefer to remelt? What was the composi- 
tion of the sand moulds and how did the author 
get the beautiful skin shown on the sample cast- 
ings displaved ? 

Mr. Rowe said different brands of copper 
ingots varied in the gas content, and in his 
practice he definitely limited the amount of 
virgin metal. All virgin metal did give trouble 
due to the gas content of the metal. He limited 
its use to 30 per cent. in any one mix. When 
making phosphor-bronze castings, for the best 
jobs he definitely preferred ingotted metal. The 
troubles due to shrinkage or porosity are dis- 
tinctly less in a metal that had been ingotted. 
As to the use of borings, that problem had to be 
solved. He preferred to melt alone and ingot 
and analyse them before using for castings. 
He never used borings direct into a mixture. 
He had found that the cutting-compounds used 
contained substances that were likely to cause 
trouble. He did not use any coal dust in the 
sand moulds for bronze castings. Fully 60 per 
cent. of their bronze castings were made by 


centrifugally casting in steel moulds. When 
sand castings were made, they used a_ fine- 


grained sand, no coal dust was used, the moulds 


being lightly dusted with plumbago. The 
plumbago was dusted on and not sleeked. They 


used oil sand for cores and moulds to give the 
best permeability. 


The Use of Chills. 


Mr. Hitiman asked whether the author pre- 
pared his chills and with what preparation. Did 
he have the trouble of metal striking into the 
core and the mould and how did he prevent it? 

Mr. Rowe said that cast-iron chills were hope- 
less if cold or rusty, and just as bad if too hot. 
His experience was that cast-iron chills should be 
used at a certain temperature. Below 100 deg. 
C. unless coated with graphite caused trouble, 
also if the chill was above 400 deg. C. trouble 
again occurred. Old chills were the best. New 
chills were dangerous, and it was well worth 
while to look after the chills carefully. Metal 
eating into the sand mould was a common fault, 
and the nature of the sand used may be the 
cause. Some of the sands may be course 
grained, yet not necessarily permeable, and thus 
liable to give trouble. Also, some types .of oil 
sands would require a good coating to prevent 
the metal eating in. 


The Tensometer. 


Mr. Buanpy (a visitor and member of the 
Technical College staff) said ee was very 
interested in the figure put forward on test-bars 
east on to the castings. The remarkable differ- 
ence given by the test-bars and the castings were 
very instructive. With regard to the cutting up 
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of castings, he noticed the author exhibited 
some test-pieces for the Tensometer, and he 
would be glad if the author could give his ex- 
perience of that machine. The college had 
installed one of those machines, and he would 
be grateful for Mr. Rowe’s opinion of it. 


Mr. Rowe said he had found the Tensometer 


to be invaluable for exploring castings. The 
results were reasonably accurate. There was 


no doubt for investigating the strength of 
various points the machine was a definite boon. 
Before he had to rely on indications of hardness 
tests alone, and he had now a machine that 
would give definite figures of small sections. 

Mr. Spiers had been interested in the 
difference between the test strength of the cast- 
ings and the test-pieces cast on. What would 
have been the difference if the casting had been 
run through the test-bar? Did the author know 
anything of tungsten-copper’ Was it melted in 
the usual way, and could it be forged? 

Mr. Rowe said probably some difference 
would occur if the castings were run through 
the test-bar. The method, however, was to run 
in four places, in the case of the wheel blanks. 
He did not know that it would influence the 
question of mass. He had very little practical 
knowledge of tungsten-copper to give Mr. 
Spiers. He had made laboratory tests of some 
weird and wonderful alloys and had some 
wonderful results, but in actual practice those 
results had often broken down. 

Mr. Braves (Syston) asked whether Mr. Rowe 
could indicate if there was any way of hardening 
the skin of the castings? When pouring in iron 
moulds should the pouring temperature be 
higher or lower than in sand moulds?’ For 
cast-on test-bars, was there any definite place 
to attach them? In castings of various sections 
was there any trouble due to cracking? 

Mr. Rowe said that the hardening of non- 
ferrous alloys was in its infancy, but there was 
no reason why some alloys should not be case- 
hardened like steel. If one was using an iron 
mould it is essential to cast at a higher tem- 
perature. The placing of test-bars was a ques 
tion that was at present occupying the atten- 
tion of the non-ferrous committee of the 
Institute. In his practice he had found no 
objection to placing it horizontally on the top 
joint of the mould. In heavy bronze castings 
they did not have the trouble with cracking as 
in steel. 

A vote of thanks was proposed by Mr. P. A. 
and seconded by Mr. T. A. SPrERs, 
which Mr. Rowe acknowledged. 


THREE FURNACES at Messrs. Baldwin’s steelworks, 
Landore, Swansea, have been in operation this week. 
The mill department is also being restarted, and 
it is expected that the two remaining furnaces will 
be lighted in a few weeks. 

DETERMINATION OF OXYGEN IN SreeEL.—An exten- 
sion of the hydrogen-reduction process for the deter- 
mination of oxygen in steel was described by Dr. E. 
Czermak and the late Prof. 0. v. Keil-Eichenthurn 
in a recent issue of ‘‘ Archiv fiir das Eisenhitten- 
wesen.”” The carbon monoxide, formed in addition 
to the water vapour, is converted into dioxide by 
means of iodine pentoxide, but instead of deter- 
mining the amount of iodine liberated the carbon 
dioxide is absorbed in a solution of barium hydrate 
and titrated with oxalic acid. Oxygen determina- 
tions on low-carbon basic steels showed that: (1) 
The figure of 0.2 per cent. in silicon-free steels, 
which has so far been regarded as the permissible 
limit for the application of the simple hydrogen 
reduction process, must be abandoned, since even 
much lower carbon contents can give rise to con- 
siderable errors. (2) The proportion of the total 
oxygen which is neduced ty the hydrogen is affected 
by the method of combination of the oxygen with 
iron and manganese, increasing with increasing pro- 
portions of MnO to FeO. In consequence the 
application of the supplementary process depends not 
on the carbon content of the sample but on the 
manner in which the oxygen is present in combina- 
tion. 
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A Phase of Recent Research in Foundry 
Technique.” 


SOME OBSERVATIONS ON 


THE USE OF SODA ASH. 


By N. L. Evans. B.Sc., A.C. 
(For illustrations see pages 333 to 336.) 


The demands of present-day engineering have 
resulted in vast changes in cast iron as a struc- 
tural material. Mass production of high-grade 
castings, as used, for example, in the motor in- 
dustry, necessitates a degree of regularity in 
composition, and freedom from minute surface 
and internal defects, only rarely called for in 
the past. Uniform machining qualities must be 
combined with satisfactory resistance to wear. 
The strength of the material must meet the ten- 
dency of designers to reduce sections and make 
components lighter in weight. The addition of 
alloving elements, such as nickel and chromium, 
can only be considered worth while if the iron 
used as a basis is of good quality. The same 
proviso must be made in the case of high-test 
irons. Lastly, but by no means least in import- 
ance, the use of castings as pressure vessels of 
any kind whatever, particularly in view of the 
known advantages of the cast structure for re- 
sisting deformation, calls for the removal of the 
stigma of unreliability which has so often pre- 
vented the products of the iron foundry being 
considered, owing to the difficulty of detecting 
internal cavities. Modern methods of scientifie 
control are bringing the time nearer when the 
well-made iron casting will be regarded, in its 
own particular sphere, as being just as reliable 
as an alloy steel forging. 


General Influence of Seda Ash. 

Soda ash (sodium carbonate) is rapidly estab- 
lishing itself in this country as one of the 
cheapest means of improving the quality of cast 
iron and helping it to meet the modern demands 
alluded to. First used simply as a desulphuris- 
ing agent, it has been found subsequently to 
have a marked refining and degasifying action 
on the metal. It helps in the production of 
sounder castings, which can also be more easily 
dealt with in the machine shop; and, as will be 
shown in the course of this Paper, its effects on 
the economic side of foundry work cannot be 
neglected, in the face of present-day competition. 

Some of the branches of the iron industry in 
which the soda-ash process has already gained a 
firm footing are:—The manufacture of refined 
pig-iron and alloy pig-iron; heavy grey-iron cast- 
ings, particularly those used in chemical plant ; 
converter steel castings; malleable castings; and 
motor-cylinder and other high-grade castings 
which are required to withstand pressure. 


Two Processes Available. 

For the benefit of any who may not yet be 
familiar with the use of soda ash, it may be ex- 
plained that it is available in two forms for 
foundry use. In the form of a granular powder 
(‘dense soda ash’) it is used in the ladle or 
receiver, being simply thrown into the bottom 
and the metal being tapped on to it. After 
allowing time for the reaction to take place, the 
fluid slag which rises to the surface is thickened 
with ground limestone and removed with a de- 
slagging tool. In the case of large castings, 
there is practically no increase in the time 
taken, as the metal frequently remains in the 
ladle for half an hour or longer. The reaction 
which takes place is exothermic, and the fluidity 
of the iron is increased by the removal of sul- 
phur. Table [I shows a number of typical 
analyses of metal before and after treatment in 
this manner. 


* A Paper to be read before a Joint Meeting of the British 
Cast Iron Research Association and the London Section of the 
Institute of British Foundrymen, Sir Harold Hartley, F.R.S., 
presiding. 


When time is a vital factor, as in cases where 
small hand shanks are filled direct from the 
cupola for making castings of thin section, or 
in casting white iron for malleable, which re- 
quires a very high temperature; then sodium 

TABLE I.—Effect of Soda Ash on Sulphur and 
Manganese Contents. 


(LADLE METHOD.) 


Before Treatment. After Treatment. 


S percent. | Mn per cent.| S per cent. | Mn per cent. 


| 


0.092 0.36 0.047 0.47 
0.111 1.92 0.065 0.96 
0.086 0.40 0.044 0.45 
0.19 0.24 0.07 0.27 
0.048 0.31 | 0.028 0.32 
0.100 — 0.020 
0.230 0.074 


carbonate in the form of fused blocks is recom- 
mended. The blocks weigh four pounds each, 
and are added to the cupola charge at the same 
time as the limestone. This method of using 
soda ash is not quite so efficient as the ladle 
method, from the point of view of reduction in 
sulphur, but it has a very marked effect on the 
general structure of the metal. Table IT gives 


TaBLe II.—Effect of Block Soda on Sulphur Contents, 
(Cupota METHOD.) 


Sulphur Content. 


Before Treatment. | After Treatment. 


0.12 | 0.07 
0.060 0.048 
0.093 0.080 


some typical effects of 
analysis. 

Both forms in which the reagent is available 
consist of pure anhydrous sodium carbonate, and 
the amount used is usually 0.5 to 1.0 per cent. of 
the weight of iron treated. In the manufac- 
ture of refined iron, and in the converter steel 
process (to give two typical examples) the actual 
removal of sulphur is of primary importance, 
and if this were the sole effect of sodium car- 
bonate, it would still have a very wide applica- 
tion. But the main object of this Paper is to 
deal with some of the additional applications, 
which bring the process within the range of in- 
terest of almost every foundry except those en- 
gaged on the lowest grades of work, where the 
quality of the iron is of little importance. 


An Aid to Sound Castings. 

The production of sound castings is of primary 
importance. Unsoundness may be due to a 
variety of factors, amongst them being non- 
metallic inclusions of the manganese sulphide 
type, which have a marked tendency to segre- 
gate; mechanically entrapped dirt; a high gas 
content ; an open grain; and faulty design. Do 
not let it be thought that extravagant claims 
are made for soda ash. It is not a universal 
panacea for every foundry ill. But it does have 
a marked influence in ameliorating the defects 
enumerated above. 

To demonstrate this, two test-bars were cast 
from the same material, namely, very dirty pipe 
scrap, of the following analysis :—Total carbon, 
3.25; silicon, 2.3; manganese, 0.46; sulphur, 
0.098 ; and phosphorus, 1.45 per cent. 

The test-bars were 1} in. dia. and 15 in. 
long, and they were cast without heads, so that 


cupola treatment on 
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all the contraction cavities, etc., would be in the 
bars themselves. The metal was melted in a 
small induction furnace, the first melt being cast 
without any treatment, and the second melt 
being treated with about 1 per cent. of soda ash; 
and Fig. 13 shows the section of the upper 4} in. 
of each bar. The untreated one is riddled with 
gas holes at the top, and has a large central 
cavity, below which there is a dirty porous core. 
The one treated with soda ash has a slight de- 
pression in the head, below which the metal 
appears to be perfectly sound. 


How Soda Ash Operates. 

The explanation of the change is fairly ob- 
vious. One of the most common methods of de- 
gasifying molten metal is by agitation. Sodium 
carbonate melts at about 850 deg. C., and at the 
temperature of molten iron it forms a very fluid 
slag. Moreover, an evolution of carbon dioxide 
takes place which causes the slag to boil and 
agitates the melt. In the case of a ladle or re- 
ceiver with soda ash in the bottom, the reagent 
melts almost at once, and the stream of metal 
coming from the cupola spout has to pass 
through the boiling slag, which stirs the metal 
and becomes mixed with it.. The melt is thus 
degasified whilst quite fluid, so that the amount 
of gas left to come out of solution during solidi- 
fication is negligible. As soon as the stream of 
metal stops, the slag begins to rise to the sur- 
face, which it does very easily on account of its 
thin liquid nature; and it carries with it any 
particles of dirt which may be entrapped in the 
melt. Manganese sulphide is reduced to metallic 
manganese. The analyses in Table I showed in 
most cases an increase in the manganese content 
of the treated metal, for the reason that much 
of the manganese sulphide which would normally 
slag off and be lost, is reduced, and the man- 
ganese is returned to the melt. Moreover, this 
manganese is present as metal in solution, in- 
stead of non-metallic sulphide, which, when it 
segregates, may be a source of mechanical weak- 
ness and porosity, and a cause of preferential 
corrosion. 


Internal Structure of the Iron. 

It has frequently been observed that test-bars 
cast from metal treated with soda ash have a 
finer and more uniform fracture than test-bars 
of the same metal not treated with soda ash. It 
is very desirable in many instances that the 
grain of a casting should be as nearly as possible 
uniformly fine. Very big variations in section 
are often present in the same castings, and 
the thick sections should be as sound as the 
thin ones. This is often not the case. For 
example, a piece of chemical plant may have a 
boss cast on it, which is subsequently to be drilled 
and screwed for joining on a pipe to convey 
some moderately corrosive liquor. It is not of 
much use to spend time and money ensuring a 
casting surface free from blemish if the centre 
of the boss is open grained, with coarse graphite 
flakes, each one a potential canal along which 
corrosive action can take place. ; 

Fig. 2 illustrates the effect of soda ash in this 
connection. It will be seen that not only is 
the graphite finer in the bar treated with soda 
ash, but there is very little difference between 
the outside and the centre; whereas in the un- 
treated bar, the graphite, which is reasonably 
fine on the outside, is very coarse indeed in the 
centre. The bars in this case were ordinary 
2-in. by l-in. by 42-in. transverse test-bars, and 
in the case of the treated one, the soda ash 
was applied in the ladle. 


Influence of Soda Ash on Graphite. 

Fig. 9 illustrates the same refining action on 
the graphite, but in this case the metal was 
treated with fused sodium carbonate in the 
cupola. The test-bars were 1 in. square in 
section and the two photomicrographs were taken 
in the same relative positions in the treated 
and untreated bars. The refining action is not 
confined to the graphite, but appears to affect 
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the pearlite as well. It has been repeatedly 
noticed that, using, say an 8-mm. objective, 
the pearlite in untreated iron can be readily 
resolved, but in treated metal an appreciably 
larger proportion is not resolvable. This is 
illustrated in Fig. 5. 

A further enlargement of the structure of 
the same samples is shown in Fig. 4. The 
upparent “fineness ’’ of the pearlite in a given 
sample, as has been shown by Belaiew, depends 
on the angle at which a particular pearlite grain 
is sectioned. The actual fineness ’’ depends 
on the velocity of cooling through the Ar, 
transformation, and the degree of supercooling 
which takes place. In the pair of samples now 
being considered, there is no reason why either 
velocity of cooling or degree of supercooling 
should have varied, as both bars were cast under 
similar conditions. But there can be no doubt 
that the pearlite lamelle appear to be much more 
closely packed in the treated sample. 

The explanation of this refining action is at 
present a matter of conjecture. So far as the 
graphite is concerned, the agitation of the melt 
in the ladle may cause a mechanical breaking 
up of the graphite flakes. This, of course, would 
not apply in the case of cupola treatment. A 
much more fascinating theory from the metal- 
lurgists’ point of view is that sodium compounds 
may exert a modifying action on the graphite, 
comparable with the very familiar but little 
understood modification of the aluminium- 
silicon alloys. As regards the refining of pearlite, 
Colbeck has made the interesting suggestion 
that it may be due to what is really a change 
in composition. The manganese content remains, 
broadly speaking, the same, but in the case of 
metal treated with soda ash, much more manga- 
nese is present as metal in solution, instead of 
existing as manganese sulphide, and in con- 
sequence it might be expected to have a more 
profound effect on the structure. 

But whatever theoretical explanations may be 
advanced, it remains a fact of the utmost prac- 
tical importance that, by the combined actions 
of desulphurising, degasifying and_ refining, 
foundries producing castings which have to pass 
a pressure test are finding that the percentage 
of rejects is reduced to a marked extent. Refer- 
ence has already been made to the habit of 
segregation, which is typical of manganese 
sulphide. It is not only the amount of sulphur 
which is present in cast iron which matters. For 
many purposes, its distribution is of even greater 
importance. 

It is, perhaps, unusual to prepare sulphur 
prints of cast iron, but this very simple and 
cheap method of testing is of particular interest 
to certain branches of the foundry industry. 
One or two examples will illustrate this point. 
Figs. 7 and 8 show the distribution of sulphur 
across the sections of 2-in. by 1l-in. transverse 
test-bars. It may be noted in passing that both 
these Figs. give one the impression that the de- 
sulphurised samples have a finer structure than 
the untreated ones. 


What Sulphur Prints Disclose. 

But sulphur prints are much more striking 
when larger castings are involved. Fig. 1 shows 
the cross sections of two test-bars east on pans 
weighing several tons and intended to hold cor- 
rosive liquors at high temperatures. The actual 
sizes of these sections are 32 in. by 22 in. and 
3 in. square. The large test-bar has not been 
treated with soda ash and has a sulphur content 
of 0.09 per cent., and the small one has been 
treated with soda ash in the proportion of about 
20 Ibs. per ton of iron and has a sulphur content 
of 0.032 per cent., which is very evenly distri- 
buted throughout the mass of the iron, in 
contrast to the highly-segregated patches which 
occur in the untreated sample. 

It is impossible to overestimate the importance 
of even distribution of impurities in all cases 
where corrosion is encountered. Segregations do 
not as a rule occur right on the casting surface, 
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hut they are frequently found just underneath 
the skin. In the example shown they are a little 
more than } in. below the surface. They may 
be exposed initially if machining of any kind is 
called for, or it may be that the liquor in a pan 
contains highly-abrasive matter, which, in con- 
junction with the corrosive action, will wear 
away the surface until segregations are exposed. 
In either case, such segregations are practically 
certain to result in the rapid failure of the 
casting through the formation of a deep pit. 

In actual practice, under conditions as severe 
as those in any branch of the chemical industry, 
it has been found that castings which have been 
treated with soda ash wear and corrode away 
evenly and show a much-reduced tendency to 
develop local pitting. It has also been observed 
that the casting skin of treated castings is much 
smoother. This is not only of interest from the 
aspect of resistance to corrosion, but may also 
result in considerable savings when castings have 
to be cleaned up, prior to enamelling, or similar 
finishing processes. 

Machinability. 

Turning now to the question of machining, it 
will be agreed that this is to-day a matter of 
considerable interest from the production point 
of view. Mass-production methods demand that 
a material be supplied in its most machinable 
condition consistent with other requirements, 
such as resistance to wear. The cost of modern 
cutting tools is high, but the cost of stopping 
machinery for constant re-grinds and_ replace- 
ments may prove to be even higher, not to 
mention the disorganisation of output which 
results from inability to run to schedule. The 
cost of machining is also often an even bigger 
item than the cost of the original casting, and 
considerable sums of money are wasted if, nearly 
at the end of the machining operations, a patch 
of dirt or porosity is exposed sufficient to 
condemn the whole component. 

Soundness of material has already been con- 
sidered, and for the moment only the question 
of hardness will be dealt with. A motor 
cylinder-block casting may be taken as a typical 
example, though it is not by any means the most 
difficult or complicated one. The thickness of 
the section varies from thin waterjacket walls 
to comparatively heavy flanges and bosses. The 
whole range has to be both machinable and 
sound, and certain parts have considerable 
demands made upon them for wear resistance; 
that is to say, the permissible limits of hardness 
are narrow. If the sulphur content of the 
metal is reasonably low, say less than 0.07 per 
cent., then it is comparatively easy to reproduce 
the required degree of hardness by controlling 
the total carbon and silicon contents, and, when 
desired, adding definite amounts of alloying 
elements. 

The sulphur content is frequently high enough 
and variable enough to upset all calculations. 
It is by no means uncommon for cylinder iron to 
contain as much as 0.13 per cent. sulphur, and 
if it varies from this amount down to 0.07 per 
cent. it is practically certain that a proportion 
of castings will give trouble in machining, par- 
ticularly on the top face. The author is familiar 
with one instance in which it was necessary to 
install a grinding plant to deal with this diffi- 
culty. The only alternative is to raise the silicon 
content, which will involve a sacrifice of wearing 
qualities and danger of porosity. But if the 
sulphur content is kept regularly below the 
suggested maximum of 0.07 or 0.08 per cent. by 
the use of soda ash, such difficulty does not 
arise. 

Another factor which influences machinability 
is the amount of non-metallic inclusions of oxide 
and silicate in the metal. By reason of its 
fluidity and the opportunity it has of becoming 
well mixed in the metal in the ladle, sodium 
carbonate slags remove a very large proportion 
of such inclusions. Miller has recently published 
results showing that the use of soda ash in a 
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forehearth resulted in an increase in machining 
speed of 23.3 per cent. 

Fig. 6 shows typical oxide-inclusions in a cast- 
iron pan of about }-in. wall thickness. The 
presence of such inclusions resulted in large 
numbers of the castings failing when subjected 
to a simple water-pressure test. It is perhaps 
not so widely realised as it might be that these 
foreign inclusions have a marked effect on the 
physical properties of the material. This point 
is best illustrated by some specimens of malleable 
iron. 

Use for Malleable Castings. 

Fig. 3 shows the unetched structure of two 
samples of white-heart malleable. The same 
metal mixture was used in each case, but the 
one containing fewer non-metallic inclusions had 
been treated with soda ash. The analysis and 
physical properties are shown in Table III. It 


TABLE ITI.—W hite-heart Malleable Iron. 


| Treated with 


Untreated. | Soda Ash. 
Sulphur, per cent. . . 0.118 | 0.081 
Tensile strength, tons per | 
26.58 | 25.38 
Elongation, per cent. a 5 | 8.7 
Angle of bend, deg. ss] 20 180 
Angle of twist, deg. sal Bet 419 


will be observed that the increase in ductility 
as shown by the elongation, bend and _ torsion 
results, has been obtained without any sacrifice 
of tensile strength. Fig. 10 is a photograph of 
the actual bend and torsion test-pieces, the ones 
on the left hand being untreated and those on 
the right treated with soda ash. 

The same diminution of non-metallic inclusions 
in black-heart malleable is seen in Fig. 11, where 
again improved ductility has been obtained, 
using soda ash, without any sacrifice of tensile 
strength. Table IV shows the physical proper- 
ties of these two samples. 

TaBieE L[V.—Black-heart Malleable Iron. 


Treated with 
Soda Ash. 


| Untreated. 


Sulphur, per cent. . . 0.13 0.094 
Tensile strength, tons per | 

Angle of bend, deg. 57} | 66 


All these malleable samples were made under 
laboratory conditions, and undoubtedly those 
engaged in that particular branch of the in- 
dustry can produce much better test figures with 
the better annealing facilities available. But 
the samples shown simply illustrate the improve- 
ment which can be obtained if steps are taken 
to free the material from as much _ foreign 
matter as possible. In America it has been 
found that, with open-hearth and air-furnace 
melting, which is now becoming more popular 
in this country, soda ash acts on the rather sticky 
slags which are usually formed, and makes them 
very much more fluid, and consequently better 
able to separate from the metal, carrying the 
impurities with them. The same _ increased 
fluidity has been observed in cupola slags when 
fused-soda block has been put in with the charge. 
Both black-heart and _ white-heart malleable 
founders in this country are now adopting this 
process. Cupola-melted black-heart work pro- 
vides a field in which desulphurisation is essen- 
tial if the best physical properties are to be 
developed. 


Shrinkage. 

Shrinkage is a factor which is of greater 
moment in the casting of low-silicon irons than 
it is in grey-iron practice, and the requirements 
of the designer, who so frequently fails to co- 
operate with the foundry, may often be met by 
the use of an efficient degasifying process. Such 
a process is probably appreciated most in those 
borderline cases where, perhaps, a sudden change 
in section results in the production of an aggra- 
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SOME OBSERVATIONS ON THE USE OF SODA ASH. 
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Fic. 1.—SuLpHur Prints rrom Two Test-Bars Cast IN PANS WEIGHING SEVERAL Tons. THE ONE ON THE LEFT HAS BEEN TREATED WITH 
Sopa AsH. NOTE THE IRREGULAR AND DANGEROUS DISTRIBUTION OF SULPHUR IN THE ONE ON THE RIGHT. 


Fic. 2.—SHows THE INFLUENCE oF BrIQUETTED Sopa ASH ON THE MicrosTRUCTURE oF Cast Iron. MATERIAL ON THE LEFT HAS BEEN TREATED 


BUT NOT THAT ON THE RIGHT. UNETCHED. x 200. 
. 
© 
e 
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Fic. 3.—UNeTCHED STRUCTURE oF Two SampLes or Wuuite-Heart MALLEABLE. THE LEFT ONE HAS BEEN TREATED WITH Sopa ASH. x 200. 
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Some Observations on the Use of Soda Ash (continued). 


Sis 


Fic. 


5.—Tuese Two Micros sHow THE EFFECT 
or Sopa ASH ON THE PEARLITE AS SEEN 
THROUGH AN 8-MM. OBJECTIVE. THE UPPER 
HAS BEEN TREATED, BUT NOT THE LOWER. 
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Fic. 6.—SHows a TypicaL OxipE INCLUSION OF A 
DANGEROUS CHARACTER WHEN FOUND IN THIN 
Sections. THe Micro 1s Unetcuep. x 200. 


Fig. 4.—AN ENLARGEMENT OF THE MICROS SHOWN IN Fic. 5. THE UPPER IS AGAIN THE 
Sopa-AsH TREATED MATERIAL. 
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Some Observations on the Use of Soda Ash (continued). 


$3.5 


(Untreated) 
Fie. 7. 


(Untreated) 
Fie. 8. 


Fics. 7 anp 8.—SHOW THE 
DIstTRIBUTION 
ACROSS THE SECTIONS OF 
2-1n. BY TRANS- 
VERSE Test-Bar. 


(Centre) 


(Outside) 


Fic. 9.—PHoromicrocraPpHs (x 100) UNETCHED, SHOWING THE INFLUENCE OF SopA ASH ON 
GRAPHITE FORMATION IN RELATION TO SECTION. 


Fic. 10.—BEnp anv Torsion Test-PIeces. 


THOSE ON THE RIGHT HAVE BEEN TREATED WITH SODA 
AsH. 
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Some Observations on the Use of Soda Ash (continued). 
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pDIMINUTION oF Non-Meratiic Incitusions Bxiack-Hrart MALLEABLE. THE ONE ON THE LEFT HAS BEEN TREATED WITH Sopa 
ASH. 


Handling Materials in a Modern Foundry. 


Fic. 12.—THeE Tyre oF SUITABLE FOR 
REMOVING THE SLAG FROM LADLES. 


| — 


Fic. 1.—THe TRANSFER CARRIAGE SHOWING ELECTRO-MECHANICAL INTERLOCKING GEAR. 


Fic. 13 (Lert) sHows A SECTIONED Bak MADE 


FRoM Dirty Pree ScRaP AFTER TREATMENT 
witH Sopa AsH, AND (RigHtT) UNTREATED. Fre. 2.—Generat View of FounpRyY SHOWING THE Heywoop TRANSPORTERS. 
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A Phase of Recent Research in 


Foundry Technique. 
(Concluded from page 332.) 
vating percentage of wasters. The yield of good 
castings may, by such means, be appreciably 
increased. 
Overcoming Difficulties. 

in the ladle method of applying soda ash, it is 
important to remove the slag thoroughly before 
the metal is poured. It has already been stated 
that the thin soda slag is thickened by the addi- 
tion of ground limestone. Limestone is a very 
cheap material, and should not be used too 
sparingly. In many cases, an amount equal to 
half the weight of soda ash used is sufficient, but 
long experience has shown that such factors as 
temperature have a profound effect, and it may 
be necessary to use as much as three-quarters of 
a pound of limestone per pound of soda ash. 
The limestone should be thrown into the middle 
of the melt (it may be wrapped in paper, or put 
in a bag for the purpose) and rabbled into the 
soda slag. This should result in the slag thick- 
ening up and forming dry lumps, and there 
should be definite signs of this taking place 
within thirty seconds of making the addition. 
If not, an extra shovelful or so added may make 
all the difference. Immediately thickening is 
accomplished, the slag should be raked off. The 
most suitable type of rake for the purpose is 
shown in Fig. 12. Various types of deslagging 
tools are favoured by different operators, but the 
one illustrated permits the most rapid removal 
of slag. The type using a wooden blade is quite 
good, as it is the same shape. 

For removing the last traces of slag which 
sometimes cling to the ladle sides, there is 
nothing better than cheap foundry blacking, 
which, incidentally, may safely be added during 
the early stages of tapping when a large ladle 
is being filled. In this case it acts as an insula- 
tor, preventing undue loss of heat. 

The question is sometimes asked whether the 
whole of the necessary soda ash should be added 
at once, when filling a ladle of, say, five or more 
tons capacity. The answer is that it should all 
be added at once, but many people have found 
it desirable to put about half a ton of metal in 
the bottom of the ladle first. This is said to 
lessen attack on the lining. 


Good-Quality Limestone Desirable. 

The purity of the limestone employed is a 
matter which affects the comfort of the opera- 
tors. At a trial recently carried out, dense 
fumes were given off when the limestone, taken 
from a local supply, was added. This limestone 
was of a rather dark colour, and the main point 
revealed by an analysis was the presence of 2.76 
per cent. of carbonaceous matter, which was, of 
course, responsible for the trouble. Buxton 
limestone is practically free from this impurity. 

The use of sand as a slag thickener must be 
avoided, as a chemical reaction takes place, 
causing some of the sulphur to go back into the 
melt. For the same reason, cupola slag should 
not be allowed to run into the ladle. A little 
sand may, however, be thrown on to the melt 
when the major portion of the slag has been 
removed, as it will form a dam to hold back any 
minute traces which remain. ; 


Receivers Advocated. 

Perhaps it may not be out of place here to 
Suggest the wider use in this country of the fore- 
hearth, with a tap-hole at the bottom. This in 
itself results in very much cleaner metal being 
Tun into the castings, and it materially reduces 
the cost of soda-ash treatment by eliminating 
the use of ground limestone and the time taken 
im slag removal. Foundrymen have sometimes 
been a little perturbed at the tiny yellow flames 
which are seen on the surface of a ladle of metal 
which has been refined with soda ash, and they 
have suggested that this indicates that slag is 
still coming away. It must be remembered, 
however, that the minutest trace of sodium will 
colour a flame yellow—the flame in this case 
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probably being due to carbon monoxide. Care- 
ful analysis has only revealed 0.011 per cent. of 
sodium in treated iron. 


Effect of Soda Ash on Refractories. 

There is, of course, a certain amount of attack 
of this character, but in actual practice this has 
proved to be of no moment. In the case of 
ladles, the daub is usually renewed daHy in any 
case, and the use of soda ash will not make its 
life less than a day, under ordinary conditions 
of working. When fused sodium carbonate is 
used as a cupola flux, it only makes contact with 
the lining at the slag level, which again is 
patched up every day. The usual effect is to 
produce a surface glaze which appears to be 
protective against further serious attack. 
Indeed it is often a very definite advantage, as 
soda ash invariably leaves a clean, smooth sur- 
face, instead of allowing hard lumps of slag to 
adhere, the removal of which by mechanical 
means is both costly and destructive. One large 
user has found that soda ash more than pays 
for itself on this account alone. 

Some attack may be experienced in the case 
of receivers which are only relined at infrequent 
intervals. These are usually lined with fire- 
brick, over which ganister is daubed. The 
trouble will not be serious if the brickwork is 
made with the thinnest possible joints. Scotch 
firebrick gives reasonably good results, but the 
difficulty can be entirely overcome by the use of 
brick containing an appreciable amount of 
alumina. The first cost of this is somewhat high, 
but it has several times the life of ordinary fire- 
brick, and is cheaper in the long run. A 
graphite wash over the ganister daub also 
appears to be helpful. 


Effect of Soda Ash on Constituents. 

The effect of soda ash on the common elements 
other than sulphur in cast iron may be stated. 
Carbon and phosphorus are unchanged. Man- 
ganese, as has been shown, is slightly increased 
as a rule. Silicon may be lost, but usually not 
to a greater extent than 0.1 per cent. This is 
a variable factor, which seems to depend on the 
working of individual cupolas, and it may, of 
course, be overcome by a slight modification of 
the charge. The yield of certain alloying 
elements is increased to a small but appreciable 
extent by soda ash treatment. In particular this 
has been found in the case of chromium and 
molybdenum. When such additions are being 
made regularly the economic side of this may 
prove to be of considerable interest. 

Economic Considerations. 

The last phase of this subject to be dealt with 
is the economic one. Under present conditions, 
while there is so little work about and competi- 
tion is so keen, any process which will reduce 
costs without sacrificing quality must receive 
consideration. It has been definitely proved that 
the amount of scrap in the cupola charge can be 
increased considerably if the refining treatment is 
applied. To quote only one example, in connec- 
tion with the Tropenas process, a firm which 
previously used a mixture of 60 per cent. pig- 
iron and 40 per cent. scrap, found that they 
could reverse these figures, and use only 40 per 
cent. pig-iron with 60 per cent. scrap. This is 
an instance where a low-sulphur content is an 
essential feature. Owing to the 50 per cent. 
reduction in this element, which could be relied 
upon, it was found possible to use a locally-pro- 
duced pig-iron, instead of obtaining a_ special 
quality from a distance. Yet a further saving 
was shown, because, without using soda ash, the 
pick-up of sulphur from the coke was always 
greater in the case of the first metal run from 
the cupola, on account of slower melting. Natur- 
ally, when this metal was blown to steel, it was 
necessary to use it only for unimportant castings, 
as it was of inferior quality. The removal of 
the sulphur, by soda ash, corrected this trouble. 

It is, of course, impossible to quote actual 
figures, as customers are usually unwilling to 
supply these, and conditions and prices vary so 
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much in different parts of the country. But, 
to take one very conservative hypothetical case, 
the average of a large number of pig-iron prices 
as quoted recently in THe Founpry Trape 
JouRNAL, was 62s. per ton. Good machinery 
scrap was quoted at 45s. per ton. If a firm were 
in the habit of using a mixture consisting of 
50 per cent. pig and 50 per cent. scrap, and, by 
treatment with soda ash, they could change this 
to 30 per cent. pig and 70 per cent. scrap, the 
saving on material costs alone would be 3.4s. per 
ton. The average cost of the refining treatment 
may be taken as Is. 9d. per ton, so that the net 
saving would be 1.65s. per ton of metal melted. 
Now many people are using scrap costing much 
less than 45s. per ton, and the use of soda ash 
has enabled up to 100 per cent. scrap to be used ; 
so it would be easy to exceed the saving figure 
suggested. 
But this is only one of the savings. 

the others are enumerated in Table V, 


TaB_e V.—Potential Economics from the Use of Soda Ash* 
1.—More scrap and less pig in cupola charge. 

2.—Use of cheaper coke. 

3.—Fewer scrap castings due to unsoundness, &c. 
4.—Smoother casting surface. 

5.—Easier machining. 

6.—Better corrosion resistance. 

7.—Better yield of alloying elements. 

8.—Cheaper grades or iron suitable for alloying. 
9.—Better quality castings without increased costs. 
most of these it would be difficult to assign any 
definite figures. But their cumulative effect on 
the balance sheet would be very considerable in 
the course of a year’s working, and the regu- 
larity and reliability of the treated products 
would be an incalculable addition to the goodwill 
of any foundry. 


Some of 
and to 


TABLE VI.—Some Applications of Soda Ash. 
High-grade blast-furnace pig-iron. 
Cupola and open-hearth refined iron. 
Alloy pig-iron and castings. 
Grey iron castings. 
White-heart and Black-heart malleable iron. 
Castings for chemical plant. 
Castings to withstand pressure. 
Mass production castings. 

In conclusion, it seems desirable to emphasise 
the fact that soda ash is not a quack remedy of 
unknown composition, but a well-known indus- 
trial chemical, approximately 100 per cent. pure, 
made in enormous quantities, and offered to the 
foundry industry at its ordinary market price. 


Iron and Steel Output in October. 


The National Federation of Tron and Steel 
Manufacturers reports that there were 59 fur- 
naces in blast at the end of October, the same 
number as at the beginning of the month, two 
furnaces having commenced operations and two 
having, been blown out. Production of pig-iron 
in October amounted to 275,600 tons as com- 
pared with 260,400 tons last September and 
284,200 tons in October, 1931. There was a 
slight increase in the daily rate compared with 
September. The production included 58,400 tons 
of hematite, 134,200 tons of basic, 66,900 tons of 
foundry and 9,600 tons of forge iron. The out- 
put of steel ingots and castings amounted to 
438,500 tons compared with 430,300 tons last 
September and 457,400 tons in October, 1931. 


New Basic Bessemer Steel Works.—The news 
broadcast by the daily Press, that Stewarts & 
Lloyds were immediately to embark upon the con- 
struction of a 34 million pound plant at Corby in 
Northamptonshire, would not come as a surprise to 
readers of this Journal. The project has repeatedly 
been referred to in our columns, the most recent 
being in an Editorial in our last issue. It should 
be realised that a very important section of the 
imports -of steel into this country were made up 
of basic Bessemer steel, which is esteemed by manu- 
facturers of tubes and jobs involving really deep 
drawing. The new works will obviously demand 
thousands of tons of castings for its construction 
and equipment. 
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Heat-Resisting and Corrosion-Resisting 
Cast Irons. 


A meeting of the Falkirk Section was held in 
Falkirk on November 12, Mr. T. Shanks, the 
President, in the chair. The CHarrMAN, in intro- 
ducing Dr. J. W. Donaldson, said that while 
Dr. Donaldson had earned great fame in the 
West through his researches into heat-resisting 
irons and other metallurgical subjects, he, actu- 
ally, was one of themselves, being a native of 
the district and had served an apprenticeship 
with Carron Company. They therefore were par- 
ticularly pleased and proud to have the Doctor 
to speak to them on a subject of which he was 
so much a master. The subject with which Dr. 
Donaldson was going to deal was also one of 
particular importance to the district, as nearly 
all the foundries in the district had to deal with 
some castings which had to resist heat, and it 
must be the endeavour of all these foundries to 
improve those irons whenever possible to give 
them greater heat-resisting properties so that 
the quality of their products would gain further 
fame. 

Dr. Donatpson then read his Paper, of which 
the following is an abstract. 

The growth and scaling of cast iron with a 
corresponding reduction in strength has long 


been known as a phenomenon which has given 
considerable trouble to all users of this alloy, 


and many investigations have been carried out 
to determine the causes of such changes and to 
manufacture irons of suitable compositions to 
resist the influence of temperature. 

Research work has established the fact that 
growth or volume change in grey cast iron is 
primarily due to graphitisation of the combined 
carbon, although oxidation of iron in the vicinity 
of the graphite flakes, due to the penetration 
of oxidising gases along the flakes, is also a con- 
tributory cause. 

It has also heen shown that volume changes 
occur not only at temperatures above the critical 
range, that is at temperatures above 650 deg. C., 
where they are usually accompanied by marked 
sealing, but also at temperatures below the 
critical range—temperatures as low as 250 deg. 
C. when subjected to such temperatures for pro- 
longed periods. 

In ordinary grey cast iron the lower the silicon 
content the better is the heat-resisting properties 
of the iron. Experiments carried out on a series 
of commercial grey cast irons with silicon con- 
tents varying from 0.65 to 2.2 per cent., heated 
for a period of 200 hrs. at 550 deg. C., indicate 
a critical silicon content between 1.1 and 1.2 per 
cent. With less than 1.1 per cent. silicon, the 
stability of the combined carbon is very marked, 
and is accompanied by little growth and slight 
reduction in strength, and this stability increases 
as the silicon content decreases. With over 1.2 
per cent. silicon decomposition of the combined 
carbon is fairly rapid, and in the high-silicon 
iron 2.2 per cent. silicon is practically complete. 
Experiments have also shown that lowering the 
total-carbon content from 3.2 to 2.5 per cent. 
or increasing the manganese content from 0.5 to 
2.5 per cent. have also a stabilising influence on 
the combined carbon, and that. this increased 
stability is reflected in the resistance of the iron 
to volume changes and reduction in strength. 

In addition to composition, structure plays 
an important part in the properties of these 
irons. It is essential that the graphite is in 
as finely a divided state as possible, as large 
flakes of graphite allow the penetration of 
oxidising gases into the interior with subsequent 
oxidation. Heat-resisting irons are therefore 
developed by having an all-pearlitic structure 
with finely-developed, well-distributed graphite, 
and in order to produce such irons it is neces- 
sary to adjust the total-carbon and silicon con- 
tents and regulate the casting temperatures and 


rates of cooling. The phosphorus content is 
also reduced in order to diminish the proportion 
of the phosphide eutectic present. The produc- 
tion of such irons brings about difficulties in 
manufacture, but these have been overcome by 
the use of special cupolas, air furnaces, and the 
hot-mould process of casting. Engineering cast- 
ings for such parts as cylinder liners, pistons, 
cylinder covers, in which growth or volume 
change is reduced to a minimum and which with- 
stands pressure well, are now made regularly 
with low-carbon, low-silicon contents, and a pear- 
lite fine-graphite structure. 


Alloy Cast Irons. 

The effect of special element additions to grey 
cast iron and the production of alloy cast irons 
with superior properties as regards strength, both 
at ordinary andelevated temperatures, and resist- 
ance to wear has received a considerable amount 
of attention. Nickel and chromium are the two 
elements, which, as the results of many investiga- 
tions, both in laboratory and the foundry, have 
shown the most promising results, and alloy irons 
containing those elements either separately or 
together are now in general use. The most 
satisfactory results with nickel are obtained by 
replacing the silicon in an iron of normal 
carbon content, nickel in the proportion of 1:3. 
The influence of the nickel is to refine the grain, 
increase the hardness, and reduce the depth of 
the chill in thin sections. Such irons machine 
well and have good wearing properties. This is 
a tendency, however, for graphitisation to take 
place in such irons when heated, particularly if 
the nickel and silicon contents are not properly 
balanced, and if the temperature is high. 

Chromium, when added to cast iron, increases 
the strength, hardness and resistance to shock 
and wear. It has a stabilising effect on the 
combined carbon and a refining and hardening 
influence on the pearlite, and is in this respect 
similar to nickel but more powerful. With 0.4 
per cent. chromium in the presence of 1.5 per 
cent. silicon the machining properties are not 
affected. The stabilising effect on the combined 
carbon due to the formation of chromium car- 
hide is particularly noticeable at high tempera- 
tures, as chromium irons are very heat resistant. 
The influence of chromium on volume changes is 
to reduce those changes considerably both above 
and below the critical range, and in some cases 
to produce a contraction at temperatures below 
the critical range. 

The alloving of both nickel and chromium in 
cast iron has proved very successful. Both 
elements have a hardening and refining influ- 
ence on the pearlite, but nickel alone produces 
graphitisation and reduces chill, and at certain 
temperatures promotes growth and reduces heat 
resistance, whereas chromium increases’ the 
stability of the carbide, accentuates chill, in- 
creases the heat resistance at all temperatures 
and diminishes growth. By adding both 
elements in the proper proportions, the bene- 
ficial influences of both may be obtained and the 
adverse influences counteracted. With chromium 
additions up to 0.4 per cent., nickel may be 
added to counteract chromium in the ratio of 
three to one, the ratio varying slightly with the 
class of iron used and the amount of chromium 
added. 

The addition of other elements such as 
tungsten up to 1.5 per cent., and molybdenum up 
to 0.5 per cent., which have been found by 
experiment to influence cast iron in a similar 
manner to that of chromium, although not nearly 
so powerful, have not been used in the manu- 
facture of commercial irons. This is partly due 
to the high costs of such metals and the diffi- 
culties experienced in alloying. Vanadium in 
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small quantities up to 0.25 per cent. has a 
beneficial efféct on the strength properties, but 
produces graphitisation on heat-treatment. 


Strength at Elevated Temperatures. 

The strength of grey cast iron at elevated 
temperatures is also important and is closely 
related to the decomposition of combined carbon 
which takes place on heating. Strength at high 
temperatures is also influenced by creep in a 
similar manner to steel, but the determination 
of such creep is complicated by carbide changes. 
In general, the strength of grey cast iron in its 


cast condition at temperatures between 
atmospheric and 600 deg. C. first decreases 


slightly to a minimum about 250 to 300 deg. C., 
then rises to a maximum at 400 to 500 deg. C. 
before falling-off rapidly. Prolonged heat-treat- 
ment at temperatures below 600 deg. C. reduces 
the strength values, the diminution in strength 
depending on the composition of the iron and 
the temperature of treatment, and gives rise 
to temperature-stress curves, which fall off uni- 
formly regularly. Such curves are of a similar 
nature to stress-temperature-time curves derived 
from creep tests. 


Silal and Nicrosilal Irons. 

In addition to those heat-resisting irons, which 
are of ordinary composition but of low-silicon 
content and to those produced by alloy additions, 
other heat-resisting irons have been developed 
recently. In 1928. as the result of investigations 
carried out by the British Cast Tron Research 
Association, it was found that by increasing the 
silicon content above 4 per cent. the growth 
of cast iron was diminished considerably at 
temperatures between 600 deg. and 1,000 deg. C. 
and was even less than that of low-silicon cast 
irons at similar temperatures. There was also 
practically no scale on a 5 per cent. silicon iron 
heated to 850 deg. C. for eight days. A new 
series of heat-resisting irons has therefore been 
developed by the Association under the trade 
name of ‘‘ Silal.’’ These irons contain over 5 per 
cent. of silicon, the average consumption being 
5 to 7 per cent., as difficulty is experienced in 
machining irons containing over 10 per cent. 
silicon. The carbon content varies with the 
silicon content, being approximately 2.8 per cent. 
with 5 per cent. silicon and 1.6 per cent. with 
10 per cent. silicon. 

The normal structure of these ‘ Silal ’’ irons 
is a ferrite-fine-graphite structure in marked 
contrast to the pearlite-fine-graphite structure 
of the low-silicon heat-resisting irons. On heat- 
ing irons with such a_ structure there is no 
decomposition of combined carbon and _ conse- 
quently no change in volume. The fine graphite 
structure also does not allow of the penetration 
of oxidising gases into the interior. In addition, 
the high-silicon content increases the scaling 
resistance of the material and at the same time 
raises the critical range of the iron. 

High-silicon irons do not have the same high 
tensile strength as low-silicon irons due to the 
hardening influence of the silicon and are liable 
to cracking on sudden heating and cooling. To 
improve the strength and overcome this difficulty 
a grey cast iron know” Nicrosilal has been 
developed. This iron coucu.ns about 18 per cent. 
of nickel, 6 per cent. of silicon, 2 per cent. of 
chromium and 1.8 per cent. of total carbon. The 
structure of Nicrosilal iron is austenitic with fine 
graphite, and it possesses high-corrosion and 
heat-resisting properties. It is an iron which 
can be melted in a cupola, casts well, has good 
machining properties, is non-magnetic and 
has a high electrical resistance. 

Silal and Nicrosilal irons are not recommended 
at present for engineering castings for prime 
movers, but they are very suitable for such parts 
as firebars, stoker links, furnace castings, melt- 
ing pots, and retorts, where temperatures are 
high and where such parts have to be continually 
replaced due to growth and scaling, and where 
strength is not essential. 
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Corrosion-Resisting Irons. 


There is no one universally corrosion-resisting 
cast iron, but a number of irons are manufac- 
tured which show a high resistance to corrosion 
oi certain types. Silicon cast irons containing 
14 to 15 per cent. silicon are practically 
unattacked by acetic, hydrochloric, nitric or sul- 
phurie acids, hot or cold, concentrated or dilute. 
Caustic solutions, chlorides of sulphur, and _ sul- 
phurous acid, however, attack them, and they 
are not recommended for use in such media. 
High-silicon irons of this type are sold under 
various trade names such as Tant-iron, Lron-Ak, 
etc. 

Austenitic cast irons containing 12 to 15 per 
cent. nickel, 5 to 7 per cent. copper, 1.5 to 
4.0 per cent. chromium, and 2.75 to 3.00 per 
cent. total carbon have high corrosion-resisting 
properties in such media as hydrochloric, acetic 
and sulphuric acids, and sea-water. If not so 
resistant to corrosion as high-silicon irons, they 
are stronger and are much more easily cast and 
machined. They are marketed under the names 
of Nimol and Ni-resist.”’ 

Another alloy cast iron with corrosion-resisting 
properties is Nitricastiron. This is an alu- 
minium-chromium cast iron produced for the 
nitrogen-hardening process, and the surface ob- 
tained after treatment not only shows a high 
degree of hardness, but is also highly resistant 
to corrosion. Corrosion-resisting properties are 
also noticeable in cast irons containing 2 to 
2 per cent. of copper in such media as mine- 
waters, sea-water and weak acids. 


DISCUSSION. 


The Cuarrman (Mr. T. Shanks) said that they 
had listened to a most interesting lecture on 
heat-resisting cast irons. With regard to the 
use of alloy cast irons and with irons of the 
nicrosilal type containing large percentages of 
nickel and chromium, he considered their cost 
would be high, and in some cases prohibitive, 
when compared with ordinary cast irons. He 
had cast low-silicon cast irons for certain pur- 
poses and had found their use very satisfactory. 
As regards a 0.6 per cent. silicon iron and a 
6 per cent. silicon iron, he would be glad to 
know if Dr. Donaldson had any comparative 
figures for volume changes when such irons were 
heated. 

Mr. Ure asked if any differences were ob- 
tained in the heat-resisting properties of an 
iron made in the cupola from a pig-iron charge 
and of an iron of similar composition in which 
the charge was made up partly of steel. 

Mr. J. A. Donaupson referred to experiments 
which had been carried out in which moulds 
were sprayed with aluminium before casting and 
asked what effect such treatment would have on 
the heat-resisting properties of cast iron so 
treated. Again, with reference to Nimol cast 
iron, copper was added to the extent of 6 per 
cent. He should like to know if such a high 
percentage of copper was necessary to produce 
an austenitic structure in combination with the 
nickel content. 

Mr. H. McNair said Silal and Nicrosilal irons 
had been stated to give satisfactory results when 
used for parts such as firebars. What was Dr. 
Donaldson's experience with these irons when 
used for firebars, and how did they compare with 
irons of low-silicon content used for similar pur- 
poses ? 

Mr. J. M. Primrose said he knew of a case 
where articles cast in aluminium-treated moulds 
had collapsed suddenly after being in use for 
some time. With regard to the type of firebars 
cast in the district they obtained better results 
with their usual iron than with Silal and Nicro- 
silal iron. “Bhe iren used was one containing 2.5 
to 3.6 per cent. silicon and the bars cast had a 
very hard skin. He had no experience of using 
low-silicon hot-mould irons for this class of 
work. So far as corrosion-resisting irons were 
concerned, he was doubtful if there was a large 
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field for the application in chemical plant due 
to the recent development of other means of 
protection. 


_ Mr. N. Erskine asked if the repeating heat- 
ing and cooling of cast iron produced different 
or similar results to that produced by continuous 
heating. 

AUTHOR’S REPLY. 


Dr. Donapson, in replying to Mr. Shanks, 
said he had no comparative figures to offer for a 
0.6 and 6.0 per cent. silicon iron, but there was 
no doubt both would show very little change at 
temperatures below 600 deg. C., while over 
600 deg. C. he should consider that the 6.0 per 
cent. silicon iron would be more resistant. In 
reply to Mr. Ure’s question, he might state he 
had compared a low silicon iron cast from a 
mixture of hematite and special pig-irons, with 
one prepared from a mixture containing 30 per 
cent. of steel and had obtained more or less 
similar results. Mr. Donaldson and Mr. Prim- 
rose had raised the question of aluminium and 
its influence on cast iron. Aluminium behaved 
in a manner similar to vanadium, acting as a 
deoxidiser and giving a refined grain with in- 
crease in strength, but aluminium also had a 
graphitising effect on the combined carbon when 
subjected to temperature. 

With regard to Mr. MeNair’s and Mr. Prim- 
rose’s remarks concerning Silal and Nicrosilal 
iron, he had no experience of their practical 
application. From his knowledge of their pro- 
perties, however, he should consider them very 
suitable material for firebars. He could not 
understand how an iron containing 2.5 per cent. 
silicon gave such satisfactory results, unless it 
was chilled. Low-silicon iron had been exten- 
sively used for firebars, but ultimately failed, 
due to growth and distortion. In reply to Mr. 
Erskine’s question, there was little variation in 
the results obtained by the two different methods 
of heating. 

A vote of thanks, proposed by Mr. SHanks, 
was heartily accorded, and the meeting con- 
cluded. 


Outlook for Copper. 


By 

Rarely has copper been vexed by so many 
problems as surround it at the present time, and 
probably never in the history of the metal has 
the outlook been more obscure than it is to-day. 
The American Cartel is still functioning, but 
only as a shadow of its former self, while the 
imposition of duties in the United States and 
Britain have brought fresh uncertainties and 
complications into the picture. Add to these, 
doubt as to the outcome of the producers’ con- 
ference on curtailment, the fears arising from 
international political and financial troubles, and 
the ups and downs of the sterling-dollar exchange 
and you have as pretty a picture of topsy- 
turveydom as anyone could hope to find. 

At the time of writing the price stands at 
4.45 cents c.i.f. European ports, which at the 
low point of $3.24 to which the £ has fallen 
gives an equivalent of about £37 10s. per ton, 
while standard copper is around £32, with a 
gold parity of about £21. Demand for the metal 
is very poor, partly because trade all round is 
bad but also particularly in regard to copper 
because consumers cannot bring themselves to 
trust the market even at this low level, and are 
not doing more than existing on a strictly hand- 
to-mouth basis. This is the kind of situation 
which confronts the producers in council, their 
deliberations being directed towards a settlement 
of the grievous problem of output curtailment 
during 1933. For the past nine months or so 
production of the principal world interests has 
been cut down to but 20 per cent. of capacity, 
but in spite of this it is not at all certain that 
stocks have not increased. In any case, they 
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certainly have diminished very little and the 
tonnage of electrolytic available for consumers’ 
use runs into nearly three-quarters of a million 
tons. 

Arguments in favour of increasing world pro- 
duction appear on the face of it to be entirely 
absent, and it would certainly seem as if steps 
might well be taken to cut the rate of output 
still further in an endeavour to reduce the 
adverse balance of stocks. There are, however, 
certain difficulties in the path, one of them being 
the duty on electrolytic copper which is to be 
applied in this country and the consequent neces- 
sity for the Empire producers, particularly 
Canada, to turn out enough copper to supply 
consumers in this country. Much increase over 
the present rate is not necessary, for one at any 
rate of the Canadian producers has never 
reduced to 20 per cent., but it is possible that 
some addition will be found to be imperative. 
Another factor calculated to urge producers to 
turn out more copper is that in a few notable 
instances costs of production are so low as to 
make profits possible with copper selling at below 
6 cents per lb., and obviously these profits would 
he increased were the rate of output raised. 

In fire-refined copper the position is different 
from electrolytic, for here no large stocks exist 
and from time to time consumers have been even 
in some anxiety about their supplies. Applica- 
tion of the duty on this grade has heen deferred 
until such time as the Empire can furnish the 
requisita quantity and quality, and it is, of 
course, quite likely that the producers concerned, 
one of whom apparently will not be represented 
at the conference, will insist upon a quota in 
excess of 20 per cent., for unless this be con- 
ceded there would appear to be quite a risk 
that the preference for Empire brands of this 
quality will never come into force. 

That copper can ever be other than a relatively 
cheap metal in the future is unlikely, for modern 
methods have lowered production costs, and what 
is perhaps more to the point there are now 
available many sources of supply known but not 
developed twenty years ago. Inevitably these 
low-cost properties must force their way to the 
front and set up a price standard to which 
others must conform or perish in the economic 
struggle. That the price of the red metal is 
going to settle down at 5 cents is highly im- 
probable, and it is indeed quite likely that some 
advance may shortly be seen, for in the opinion 
of a good many people adverse factors are largely 
discounted at the present price and the market 
is quite ready to move upwards to a modest 
degree as soon as some of the present difficulties 
are resolved. Of the ultimate level of copper 
it is impossible to speak with certainty, but 
between 7 and 8 cents is regarded as a likely 
range of values when world trade assumes normal 
proportions. 


Messrs. Vickers-ARMSTRONGS, Barrow, 
have received an order from the Admiralty for the 
building of a submarine similar to the ‘‘ Thames,” 
built at Barrow and recently delivered. 


B.S. Specrrication FoR 1HE MARKING AND 
CoLouRING OF FounDRry Parrerns.—There 
are at the present time a number of  con- 
ventions in use in this country in regard 
to the marking and colouring of patterns, 


the object of the markings being to indicate whether 
the article to be cast is to be in iron or in some 
non-ferrous metal, to indicate the position of cores, 
the seats of core prints, stop-offs, and whether 
machining is required. It is clear that it will be a 
matter of great convenience to the industry to have 
a uniform convention adopted so that all patterns 
reaching a given foundry will be marked in the 
same kind of way. A representative committee was 
formed and the matter very fully considered, with 
the result that a B.S. Specification has now been 
issued, standardising the colours for the various 
purposes mentioned above. Copies of the specifica- 
tion (No. 467—1932) may be obtained from 
Publication Department, British Standards Institu- 
tion, 28, Victoria Street, London, 8.W.1. Price 
2s. 2d. post free. 
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Industrial Russia of 1932." 


DISABILITIES OF DEFECTIVE ORGANISATION. 


By Percy Fox-Allin (Associate Editor). 


It is not intended, as it would serve no useful 
purpose, to enter into lengthy descriptions of 
the various factories visited; at the same time 
to enable one to form a true appreciation of 
the industrial conditions pertaining in Russia 
to-day, it is necessary to make certain refer- 
ences to the several works. 


Ford Works at Nizhni. 


These works are undoubtedly the best laid out 
and best-equipped works which have been de- 
veloped under the Five-Year Plan. It may be 
recalled that the Soviet Government paid Henry 
Ford a very large sum for the plans of the 
works, specifications and 74,000 complete sets of 
parts for assembly; also to supervise the erection 
and to furnish engineers to put the plant into 
operation, and further to permit a certain 
number of Russian engineers to study the Ford 
plant at Dearborn. Henry Ford carried out 
his contract in the spirit as well as the letter, 
and the Nizhni Works are without doubt 
amongst the best laid out and equipped in the 
world. The general planning of the works is 
designed to make the fullest possible use of 
daylight, the light and heavy forge hammers 
being housed in two buildings in parallel, and 
these forming two sides of a square, the third 
side being a stamping-out shop. This is not only 
a very convenient arrangement for economic pro- 
duction, but the buildings are lighted from both 
sides. 

The main machine shops are housed under one 
roof (about 1,980 ft. long by 330 ft. wide). A 
broad gangway extends for the full length of 
the building, the shops being laid off at right 
angles thereto, whilst the shop is equipped with 
a complete net-work of overhead telphers. The 
tool room and gauge rooms occupy mid _ posi- 
tions and are enclosed from the general shops. 
The arrangement of the automatics and other 
machines is admirable, being singularly compact 
and yet affording ample working space. 

A separate building is allocated to the manu- 
facture of springs. In this shop are two con- 
tinuous furnaces, one of the plate type for 
hardening and the other of the chain type for 
annealing. There are also two testing machines 
for testing laminated springs. Coil and spiral 
springs are made in a gallery which runs along 
one end of the shop. One of the main objectives 
of the writer’s visit was to see the foundry, 
and although he strongly expressed this desire 
upon his entry to the works and apparently his 
guide was quite agreeable, it was arranged so 
that the end of the day was reached before the 
foundry. No explanation was offered, perhaps 
none is needed, as the method adopted to 
preserve from observation certain portions of a 
works is not altogether foreign to this country. 

As already stated, the works and lay-out are 
excellent, but in their operation they are prob- 
ably the most hopelessly inefficient in Soviet 
Russia, certainly a damning indictment. The 
real explanation is no doubt the complete failure 
to organise and run a Ford factory on Ford 
lines. The economic operation of such 
a works calls for the perfect balance of the whole 
of the processes and the maintenance of each 
process at the maximum of efficiency. To make 
such a works commercial, production must be 
intensive and wastage reduced to the narrowest 
limits. In the Nizhni Works there is a complete 
failure to appreciate the importance of efficiency 
in details. All the furnaces are oil-fired, but for 
the most part very inefficiently; one generally 
saw yellow flame and more or less dense smoke. 
In the furnaces serving the hammers the oil 


* A previous article appeared on October 27, 1932, page 247. 


burners were working with an air pressure of 
45 lbs. per sq. in. and the oil consumption was 
200 kgs. (440 Ibs.) per ton of billets heated. 

It seems doubtful whether the testing machines 
in the spring shop had ever been used; at any 
rate it was impossible to witness a test, as the 
machines refused to operate. Perhaps it might 
be fairer to say the would-be operators did not 
understand their working. In the spiral-spring 
department, the foreman was anxious to demon- 
strate the method, but the two machines he first 
tried were out of order; a third machine worked 
after a minor adjustment. In the automatic. 
machine shop a woman was seen trying the 
finished parts with a micrometer, a tool which 
should never pass out of the hands of the skilled 
workman. These are trifling matters in them- 
selves, but it is in the consideration of such 
details that we arrive at the true measure of 
overall efficiency or inefficiency, as the case may 
be. Waste may be estimated as at least 30 per 
cent. ; indeed, it is probably very much more. 

In view of the fact that those responsible are 
fully alive to the governing conditions, it is 
really astonishing no effort appears to be made 
to bring about the much-needed alteration. The 
Russian paper ‘‘ Pravda ’’ openly comments upon 
the blunders of organisation, the high labour 
turnover, which they state is intensified by the 
revolting living conditions, the undesirable 
equalisation of wages and the high percentage of 
waste. 


Amo” Works : Moscow. 


The first portion of the ‘‘ Amo” works was 
erected in 1915 to serve as a motor-repair shop. 
The works were considerably extended in 1922 
and developed for the building of motors for old 
cars. Subsequently the works were practically 
rebuilt and laid out for the mass production of 
motor wagons, etc. It was at these works where 
the first motor wagon to be built in Russia was 
turned out. It was, however, not until last year 
that the works were actually put on mass pro- 
duction, and the writer was informed that during 
the succeeding fifteen months they turned out 
30,000 wagons. At the time of the writer’s visit 
the output was about 25 wagons per day; the 
falling-off in production was said to be due to a 
shortage of raw material. It might also be 
added that of the total steel delivered of Russian 
manufacture during a period of two months, 
90 per cent. was bad, or, to express it more 
kindly, unsuitable. 

These works are confined to the construction 
of 2}-ton capacity wagons which are fitted with a 
six-cylinder engine developing 65 h.p. and giving 
speeds up to 42 miles per hr. This works finds 
employment for 22,000, of which 22 to 25 per 
cent. are women, whilst there are 2,000 appren- 
tices. The works were started up under the 
guidance of 11 foreign specialists, but of these 
only eight are now remaining. The buildings 
are lofty, well lighted and well ventilated, with 
an excellent system of dust extraction in opera- 
tion. 

The foundry is laid out on American lines, 
batteries of jolt-ramming machines being ranged 
on either side of a central gangway. Each line 
of machines is served by ball-bearing roller con- 
veyors, along which the moulds are fed to the 
casting point; after casting they are travelled 
on to the knocking-out station. The sand falls 
on to a below-ground conveyor, which serves a 
bucket elevator at the sand plant, this last dis- 
charging on to a shaker screen; the sand then 
passes over a magnetic separator into the inten- 
sive sand mixer. The whole of the cores are 
hand made. The drying stoves are oil fired, the 
working temperature being about 200 deg. C. 
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The melting plant consists of nine cupolas. 
each of 12 tons per hr. capacity, and each tapped 
into a receiver. There is an electric furnace of 
30 cwts. capacity for refining the iron for piston 
rings, etc. Pig-iron, both sand and machine 
cast, coke and other raw materials are stored 
over a wide area of ground, which extends for 
the full length of the foundry building. The 
ground is travelled by petrol trucks, but the 
whole of the material has to be man-handled. 


Selmashtrov, Rostov-on-Don. 


These works are very well laid out for the 
manufacture of agricultural machinery generally 
and ‘‘ combines ”’ in particular. Employment is 
found for 17,000, of which about 25 per cent. are 
women. We were informed that this works had 
turned out 1,700 ‘‘ combines ’’ in three months. 
At the time of the visit the output was five or 
six per day; this restriction of output was said 
to be due in part to the large number of repairs 
coming in, and in part to the depletion of labour 
in favour of agricultural work. 

The foundry at this works was very well 
organised. About 140 tons of metal were melted 
a day, whilst 120 men produced 12,000 moulds 
per day. The work turned out of the shops 
was also well above the average of the Soviet 
factories. The general fabrication, riveting 
and spot welding was decidedly good. 


Tractor Works, Kharkov. 


These works are practically a duplicate of the 
works at Stalingrad, and were put into produc- 
tion in October, 1931 ; 12,500 hands are em- 
ployed, of which 25 per cent. are women. 
Although the usual haphazard methods are in 
force for the storage of raw materials, as also 
for some of the heavier finished parts, the shops 
generally are better laid out for dealing econo- 
mically with large outputs. No special reference 
need be made to the foundry ; an annexe thereto, 
however, houses a small air furnace which is 
oil fired and serves for the production of the 
refined iron for rings, etc. 

In the machine shop the advantages of an 
orderly arrangement is at once apparent. The 
gangways are marked out by strips of metal 
secured to the floor, and, unlike the other works 
visited, the gangways are kept clear of obstruc- 
tions, thus giving free passage for the petrol 
trucks which travel the shop. There is a well- 
arranged system of overhead telphers. A bat- 
tery of five process machines for gear cutting is 
served by a roller conveyor placed at machine- 
table height. The two forge shops are housed 
in separate buildings and in these shops the 
system of oil firing was very efficient; the fur- 
naces are, of course, worked under slight pres- 
sure, but there was not a trace of smoke and the 
flame was clear. 

The die shop is well laid out and its equip- 
ment includes a very fine die-cutting machine 
of the fully automatic type. The heat-treatment 
shop is well organised and in addition to a 
range of oil-fired furnaces there is a battery of 
electric furnaces. Steam for the hammers and 
other auxiliaries is raised in a battery of Bab- 
cock & Wilcox boilers which are fired with pul- 
verised fuel; pulverising is done in ball mills; 
the waste gases are passed through a form of 
asbestos filters for removal of the fine dust, 
before being passed to atmosphere. 

Needless to say, the works are _hope- 
lessly behind the formulated programme in 
the matter of productive output. Lack of metal 
and materials is no doubt largely responsible. 
The main factors are, however, lack of organi- 
sation and lick of individual responsibility. The 
output of the Kharkov works is often held up 
for the want of radiators which are made at the 
Stalingrad Works, but, on the writer’s visit, 
operations at the last named were held up by 
‘hortage of material. Until it is made some- 
body’s business to see that a proper balance is 
maintained, prodigious inefficiency must con- 
tinue. 
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Locomotive Works. 


The building of locomotives is not a new in- 
dustry in Russia. In pre-war days the Russian 
shops turned out an average of 654 locomotives 
per year. The present developments are better 
described as bringing works into line with 
modern ideas and the erection and equipment of 
new works to meet the heavy requirements for 
the railways. For the time being the main 
works are Lugansk, Sormovo and Koluminskaya, 
end these three works are being considerably en- 
larged. The ‘ plan” calls for 1,289 passenger 
and freight locomotives, 10 oil-fired locomotives, 
24 electric locomotives and 150 of what are 
known as heavy industrial Moguls of the 2-10-2 
type which are on the lines of the Baldwin 
model but of much greater hauling capacity. 
The first locomotive of this type was recently 
turned out at the Lugansk works. 

Plans which may, or may not, be launched in 
the early part of next year provide for the build- 
ing of locomotive works at Kuznetsk, which is 
situated in the heart of the Siberian coalfields, 
and at Orsk in the middle of the Volga country. 
Each of these works is to be able to build 500 
locomotives per year. At Kashira, near Moscow, 
works are in course of erection for building elec- 
tric locomotives; the assumed capacity of which 
factory is 1,000 locomotives per annum. It may 
he noted that the second Five-Year Plan provides 
for the electrification of 20 per cent. of the rail- 
way in the Soviet Union. 


Summary. 


The object of this series of articles was to deal, 
as briefly as possible, with the present condition 
of industrial Russia without any attempt to 
forecast future possibilities. The first Five-Year 
Plan so far as concerns the erection and equip- 
ment of works has been brought much nearer 
accomplishment than seemed possible at the 
outset; beyond this, however, the first Five-Year 
Plan has not been realised, because the works 
concerned are wholly uncommercial and one would 
not care to suggest how long a time it may 
take the Soviet Government to make them 
economical. It may, however, be reasonably 
assumed that they will ultimately do so. In the 
meantime they must pay for their experience, 
and because they elected to purchase that experi- 
ence upon such a wholesale scale, their payment 
will be equally heavy. For many years, a longer 
period perhaps than they themselves at present 
anticipate, the Soviet must be large importers 
of machinery, plant, material and equipment. 

When considering the present conditions of 
trading with Russia, it is only fair to remember 
that Russia is attempting what no other nation 
has ever been asked to do, or indeed what would 
not be expected even of a municipality; i.e., to 
develop out of revenue. It must be obvious that 
whilst that condition pertains, long credits are 
a sine qua non. A very considerable volume of 
trade with Russia is being done by this country, 
but it is comparatively trifling compared with 
what might be done if we had something 
approaching normal trading conditions. In 
Russia there is a decided preference for machin- 
ery and plant of British manufacture. In this 
country there are a considerable number of 
manufacturers who would not hesitate to accept 
Russian business, but have perforce to let it 
pass, because they are unable to finance the work 
against the time required for the Government 
guarantee to become operative. 

If we are to regain industrial prosperity it is 
essential that new markets should be found 
capable of being industrialised. The necessary 
conditions for such markets are (a) a large 
country rich in natural resources, but totally 
undeveloped; (6) a large population in a back- 
ward state awaiting the development of social 
amenities; (c) lack of transport facilities. At 
the present time there are three portions of the 
world which comply with these conditions, India, 
China, Russia. India is out of the question 
at the present time on account of the political 
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situation; China on account of the absence of 
a centralised Government; and the only one of 
the three which is available is Russia, in which 
industrial development has already started at 
a rapid pace. Russia’s purchases at the present 
time are limited only by her possibility of pay- 
ment and such possibility is regulated entirely 
by the length of credits she is able to receive. 


Clearly the only way to place Russian trade 
upon a normal basis lies in Russia being able to 
obtain long-term loans; it is equally clear that 
she cannot raise such loans within her own 
country. Certainly there are considerable diffi- 
culties surrounding the granting of such loans, 
but this country is probably in the most favour- 
able position to do so. She is Russia’s best, 
indeed for the bulk of her exports, her only 
customer and the trade balance is, of course, 
greatly in Russia’s favour. 


From conversations which the writer had with 
several influential financial men it was apparen: 
that a suggested loan on the security of the imports 
would be favourably considered and that it might 
at the same time be possible to enter into an 
arrangement to liquidate the ‘‘ old debts.’’ Of 
course, the above possibility may have been 
thoroughly explored and turned down for suffi- 
ciently good reasons. If that is so it only 
remains for the Government to improve very 
materially the conditions of their guarantee and 
so enable the British manufacturer to be in a 
position to accept Russian orders. A _ point 
should be strained in this direction. Payment of 
the dole is an unfortunate certainty, whereas 
the possibility of the Soviet defaulting is very 
remote, and, if for no other reason, because their 
industrial and national life depends upon their 
not doing so. 

There is one point which has not been touched 
upon, i.e., the gold-mining activities of the 
Soviet. This, indeed, was the one phase of 
Russian activities upon which not the slightest 
information was available or could be obtained. 
This may be explained in one or two ways. On 
the one hand it is not desired to advertise how 
small the quantity is; on the other—and 
this seems the more probable, because it is known 
that the deposits are rich—considerable quantities 
are being won, and the gold accumulated as a 
safeguard against the possibility of European 
ports being closed against Russian exports, when, 
of course, the Soviet would only be able to 
purchase with sterling. 


Congratulations. 


We extend on behalf of the foundry industry 
heartiest congratulations to Messrs. Purimachos, 
Limited, of Bristol, on the attainment of their 
50th anniversary. They executed their first order 
in November, 1882, which marked the introduc- 
tion of a new product—a plastic fire cement. 
The name Purimachos was probably coined 
because the founder of the company, the Mr. 
John Charles Morgan, before commencing in 
business was H.M. Consul in Brazil—hence its 
Spanish or Portuguese flavour. The company is 
still a family business and Mr. G. A. Morgan, 
a son of the founder, presides over its destinies 
as managing director. 


Tuer Firm oF Schneider et Cie shows for the finan- 
cial year ended with April 30 last net profits of 
25,473,819 fcs., after an allotment to the. sinking 
fund, inclusive of the sum brought forward from 
the previous year. A dividend of 100 fes. per share 
will be distributed, absorbing 25,000,000 fes. 


A REDUCTION OF THE CAPITAL of Messrs. S. H. 
Heywood & Company, Limited, electrical, hydraulic 
and general engineers, of Reddish, from £50,000 to 
£34,000, has been sanctioned by the Manchester 
Chancery Court. It is proposed to return 10s. per 
share to the holders of the preference shares. 
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Heat-Resisting Steels. 


In a communication from the Research In- 
stitute of the United Steelworks Company, pub- 
lished in a recent issue of ‘‘ Archiv fiir das 
Eisenhiittenwesen ’’ as Report No. 189 of the 
Working Materials Committee of the Ger- 
man Ironmasters’ Association, E. Sonem and 
E. H. Scuuiz gave the results of tests on low- 
carbon steels containing up to 18 per cent. Cr 
and 14 per cent. Al. These steels, 25 in number, 
were examined with regard to resistance to 
scaling at temperatures up to 1,200 deg. C., 
resistance to attack by dilute acids and for 
electrical conductivity up to 1,000 deg. C. 

The scale produced with the various alloys 
differs in appearance and also under examina- 
tion by X-rays. Three ranges can be distin- 
guished:—(1) That with the white alumina 
scale includes the steels of the greatest heat 
resistance; then follows (2) the range with the 
chromium-oxide scale, which lies at the border 
of the compositions investigated and which, with 
higher chromium contents, probably gives steels 
also very resistant to scaling; and (3) the range 
with iron-oxide scale, of which the resistance to 
scaling is inadequate. The alumina scale which 
forms on the steel is permanent if the surface 
of the steel is still within the scale-resistant 
range after the reduction in the content of 
aluminium due to oxidation. 

Resistance to scaling and to acid attack do not 
run parallel in the chromium-aluminium steels 
examined. The heat-resisting qualities improve 
with increasing aluminium content; on the 
other hand, the resistance to acids is reduced. 

Both aluminium and chromium raise the elec- 
trical resistance of the steels, the effect being 
appreciably greater at low than at high tem- 
peratures. High additions of chromium lower 
the temperature coefficient of the resistance. 


Pease & Partners, Limited. 


PERMANENT REORGANISATION SCHEME. 


A permanent reorganisation scheme is now put 
forward by the directors of Pease & Partners, 
Limited, with the co-operation of the advisory com- 
mittee. This committee was appointed on Sep- 
tember 30 to supervise and control the working of 
the moratorium scheme which was sanctioned by 
the Court in 1931. The committee now consider 
that the moratorium has served its purpose, and 
have advised the company that unless the whole 
financial structure is reorganised on lines which, if 
trade revives, should afford a permanent solution 
of the company’s difficulties, they must exercise 
their right to bring the moratorium to an end with 
its attendant consequences of receivership or liquida- 
tion. 

As in the case of the first scheme, the 4 per cent. 
debenture stock, amounting to £400,000, which 
is irredeemable and carries a first floating char 
on the undertaking, is not affected, and interest wi 
continue to be paid. The scheme — for the 
passing of the large majority of the issued shares 
into the hands of the creditors. It provides for 
the writing down of the share capital by one-half 
to £1,500,000 and for the surrender to the company 
of £1,350,000 of this reduced amount for distribu- 
tion among holders of the loan capital and creditors. 
Payment of interest unpaid on the 5 per cent. 
stock is waived and further interest is not payable 
until 1938. ‘The scheme makes provision for raising 
further working capital as and when required by 
the issue of a further £100,000 Thorne Colliery de- 
bentures in addition to the amount already author- 
ised, and at the same time the company is em- 
powered to create and issue, with the consent of 
the Treasury, £250,000 prior lien bonds secured 
by specific charges or mortgages of the freehold 
and leasehold properties of the company other than 
the Thorne Colliery and by a second floating charge. 
The scheme is strongly recommended by the ad- 
visory committee. 


Tue Briron Ferry Streetworks, at Llianelly, re- 
started two of its six furnaces on Monday, after a 
long period of idleness. 
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This Week’s News in Brief. 


Trade Talk. 


Wacrek Scorr, Limirep (Leeps Sreet Works), 
Leeds, announce that they are making arrangements 
to restart a blast furnace and will shortly be in a 
position to supply their usual grades of pig-iron. 

THE MEMBERS OF the Glasgow and West of Scot- 
land Association of Foreman Engineersand Draughts- 
men have accepted an invitation to visit the foundry 
and works of Messrs. D. & J. Tullis, Limited, 
Kilbowie Tron Works, Clydebank, next Saturday. 

Mr. Srantey Brooks, who has been representing 
in the Manchester area the General Refractories. 
Limited, of Sheffield, is joining the Manchester 
office staff of Stanton Ironworks Company, Limited. 
Mr. Brooks will be employed assisting with pig-iron 
sales. 

THE ANNUAL SOCIAL MEETING of the staff and 
workers of Messrs. R. Taylor & Company, Muir- 
hall Foundry, Larbert, took place on November 18. 
Mr. George Ure presided after tea, when a variety 
and musical programme was carried through, fol- 
lowed by a dance. 


THE workKsHOPS OF Messrs. Davin M. Tyre & 
Company, architectural smiths and art metal 
workers, of Blackfaulds Place, Glasgow, were 


seriously damaged by a fire on November 18. Tem- 
porary premises have been obtained nearby in which 
business is being carried on. 

Tue EMPLOYEES of the Blantyre Engineering Com- 
pany, Limited, Hamilton, held their annual dance 
in the ‘‘ Salon,’’ Hamilton, on November 18, when 
a most happy time was spent. Among those present 
were Mr. Robert Kelly and Mr. Clement Rodger- 
son. directors, and the works officials. 

Messrs. Srewarts & Ltoyps, Limirep, have 
generously placed the old Caledonian Tube Works, 
in Main Street, Coatbridge, at the service of the 
Coatbridge Mutual Service Club for unemployed. 
The premises have been reconditioned and arranged 
for various forms of recreation and industry. ‘The 
club at the same time received an anonymous gift 
of £200. 


Messrs. JAMES Nose, Fraserburgh, have launched 
a motor-boat, the ‘‘ Alban,”’ built to the order of 
Mr. Robert Galbraith, Carradale, Argyle. The 
vessel is fitted with Kelvin Diesel crude-oil engines. 
There is an electric-lighting installation throughout. 
with searchlight. It is equipped with a_ special 
large fish-hold and will be engaged in ring-net fish- 
ing on the West Coast. 

A CASTING, comprising 94 tons of metal, was cast 
at the Newhall works of the Brightside Foundry 
& Engineering Company. Limited, Sheffield, on 
Friday last. The molten metal was poured into a 
mould approximately 9 ft. 6 in. square by 7 ft. 
deep. The finished product will be an anvil block 
for an 80-cwt. drop stamp, and will weigh 86 tons, 
the amount of metal melted being 104 tons. The 
mould took three men four weeks to make, and was 
filled by the metal in nine minutes. The order was 
placed by a Lincoln firm. 

Messrs. SaunperRs & Connor’ (BARRHEAD), 
Limirep, Darnley Woiks, Barrhead, were fined £10 
and expenses in Paisley Sheriff Court when they 
were prosecuted under the Factory and Workshop 
Act for neglect to observe regulations in respect 
that conductors, viz., cables carrying electric current 
to an overhead crane in the bath-moulding depart- 
ment, were not so worked as to prevent danger as 
far as was reasonably practicable while a workman 
was preparing to erect a staging, and in consequence 
of his coming in contact with the conductors he was 
electrocuted. 

THe Tara Iron & Sree~t Company will produce 
galvanised sheets early next year. The erection of 
the mill has been considerably anticipated by the 
hustle of the company’s American engineers. It is 
now so far advanced that it will be a record for 
the construction of such a plant. The bar-rolling 
mill will be altered on arrival of the special 
7,500-h.p. British Thomsen-Houston motor, already 
shipped from Tilbury well within scheduled time. 
The ‘‘ Taylor ’’ patent pickling and washing unit 
(the only sheet mill plant ordered in this country) 
has already been shipped from Swansea well before 
delivery date. 


DeEcEMBER 1, 19382. 


Obituary. 


Mr. GEORGE REYNOLDS AUSTIN, one of thie 
founders of the firm of Austin, McGillivray & Com- 
pany, Limited, stee] manufacturers, Napier Stree, 
Sheffield, has died at the age of 68. 

Mr. BERNARD Epwarp CaMMELL, last surviving 
son of the late Mr. Charles Cammell, founder of the 
firm of Cammell, Laird & Company, Limited, has 
died at Guildford, aged 82. The firm was founded 
as Charles Cammell & Company, Limited, and for a 
short time Mr. Bernard Edward Cammell took part 
in its management at Dronfield. 

Mr. WALTER CaRTER, a director of Messrs. J. J. 
Saville & Company, Limited, Triumph Steelworks, 
Sheffield, and sales manager for the company in 
Great Britain, died on Saturday, November 19, at 
the age of 5&8. Mr. Carter had a wide knowledge of 
the application and treatment of alloy steels of all 
kinds, particularly high-speed steels. Before going 
to Sheffield, about 25 years ago, to join J. J. Saville 
& Company, he had spent about ten years with Sir 
W. G. Armstrong, Whitworth & Company, Limited, 
at Openshaw. 

THE DEATH OCCURRED. in an Edinburgh nursing 
home, on November 19. of Mr. George Dobbie. of 
Messrs. Dobbie Forbes & Company, Limited, Lar- 
bert Foundry, Larbert. Mr. Dobbie had been in 
his usual health up to about three weeks ago, and 
was making good progress towards recovery from 
an illness which developed somewhat unexpectedly 
when a relapse set in on November 18. and he 
passed away early the following day. The deceased 
gentleman was a native of the Camelon district of 
Falkirk ; he served his apprenticeship as a pattern- 
maker and became connected with Larbert Foundry 
about 60 years ago, as departmental manager. He 
afterwards became works manager, and a year or 
two prior to the death of Major Dobbie, in 1908, 
he was, with Mr. Cameron Walker. taken into 
partnership. Chiefly concerned with the produc- 
tive side of the firm’s activities, his administra- 
tive duties brought him into close touch with the 
workers, with whom he was always on the most 
friendly terms. and he was highly esteemed in 
every department. Myr. Dobbie was in his 80th 
year and is survived by Mrs. Dobbie. one daughter 
and four sons. 
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DESULPHURISATION AND 
REFINING IRON with 


Everything from Pig Iron to. 
steel castings can be im-| 
proved by the use of I.C.l. 
SODA ASH (Sodium Car- 
bonate). Write to the nearest 

me !C.l. Sales Office for full 


information. 


IMPERIAL CHEMICAL INDUSTRIES LTD. 
IMPERIAL CHEMICAL HOUSE, LONDON, SWs 


Sales Offices: Belfast, Birmingham, Bradford, Bristol, Dublin, Glasgow, Leicester, Liverpool, London, Manchester, Newcastle-on-Tyne 
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Raw Material Markets. 


Business continues to move more freely in the iron 
and steel markets, but the demand as yet is not 
sufficient to justify the restarting of idle plant. The 
general demand for material from the shipbuilding 
and heavy engineering industries has shown little 
improvement. Little Continental material is coming 
into this country. whilst British exports are showing 
a slight improvement, in spite of exchange and tariff 
difficulties. It is too early as yet for the Ottawa 
tariff changes seriously to affect the situation, but 
it is expected that increased business will be done 
with Empire consumers in the New Year. 


Pig-Iron. 
MIDDLESBROUGH.—The position is now slightly 
improved in the Cleveland market. Better conditions 
in the consuming industries have resulted in an 
increase in the number of forward contracts booked. 
The fact that there are now only three blast furnaces 
producing Cleveland iron, and that stocks are being 
extensively drawn upon, is also tending to convince 
consumers of the necessity of assuring supplies over 
the coming months. The full official rates are 
quoted and these are unchanged, as follow :—No. 1 
Cleveland foundry iron, 61s. per ton; No. 3 Cleve- 
land G.M.B.. 58s. 6d.; No. 4 foundry, 57s. 6d. ; 
No. 4 forge iron, 57s. per ton. 
The demand for East Coast hematite is reported 


to be gradually increasing, but owing to the in-* 


creased output and the heavy stocks of unsold 
material, producers can make no increase in the 
present quotations, which are generally agreed to 
be at a very low level. Prices are, however, main- 
tained at 59s. per ton for mixed numbers, with 6d. 
premium for No. 1 quality. One or two merchants 
have been able to cut below these levels, and have 
thus negotiated a few small export sales. 


LANCASHIRE.—Sales of pig-iron are gradually 
increasing, though business is largely confined to 
small parcels for early delivery, foundries still being 
chary of entering into long-term contracts. Larger 
deliveries are being called for by the heavy electrical 
industry, and better reports are forthcoming from 
one or two jobbing foundries. Prices are maintained, 
current offers of Staffordshire and Derbyshire No. 3 
being on the basis of 67s. per ton for delivery in 
the Manchester area, with Cleveland at about the 
same figure, Northamptonshire at 65s. 6d., Derby- 
shire forge at 62s., Scottish foundry at around 83s. 
and West Coast hematite at about 81s. per ton. 


MIDLANDS.—Deliveries of pig-iron into consump- 
tion continue to show improvement over last month’s 
level, and there is more inclination to enter into 
forward contracts. Quotations remain at 62s. 6d 
per ton for Northants No. 3 and 66s. for North 
Staffordshire, Derbyshire and Lincolnshire No. 3, 
including delivery to Birmingham and Black Country 
stations. Cleveland No. 3 is unchanged at 66s. 
Continental iron remains uncompetitive. 


SCOTLAND.—Owing to the irregularity of work 
at the foundries, the demand for pig-iron is still 
disappointing. Many of the works connected with 
the shipbuilding and heavy-engineering industries 
remain closed, and the outlook for the coming year 
is not very good. No. 3 Scottish foundry is at 
67s. 6d. per ton at furnaces, with 2s. 6d. extra for 
No. 1 quality. No. 3 Middlesbrough is obtainable 
at 55s., f.o.. Falkirk, with other English irons at 
about Is. less. 


Coke. 


The demand for coke has shown little improve- 
ment. Few consumers are entering into contracts 
extending over the next month or two, as is the 
usual custom at this season of the year. In the 
absence of buying, prices are unaltered at 30s. to 
45s. for Welsh foundry coke, with best Durhams at 
about 36s. 6d. to 38s. per ton, delivered Midland 
stations. 


Steel. 


There has been a partial lull in trading, generally 
attributed to uncertainties arising from the debt 
repayment discussions and fears of their effect upon 
international trade. There has also been a diminu- 
tion in the volume of inquiry, and the markets at 
home and overseas appear to be marking time. In 


the semi-finished steel department, trading has le- 
come quieter, but most of the business transacted 
has gone to the British works. Continental prices 
have shown signs of weakness, but this has not 
stimulated business. In the finished-steel section of 
the market, similar conditions prevail and business 
appears to have relapsed into a state of apathy, 


both buyers and sellers awaiting developments. 
There has been a_ noticeable falling-off in the 


amount of business transacted in foreign steel for 
export. Some inquiry is reported from overseas 
markets, but little of this has resulted in business. 
In the home market the general note is one of un- 
certainty and buyers appear to be following a 
cautious policy. 


Scrap. 


The demand has improved in the Cleveland scrap- 
iron market, machinery material, which is very 
scarce, being bought at up to 40s. per ton, with 
ordinary heavy grades at 37s. 6d. There is a steady 
demand from the foundries in the Midlands and 
prices are firm. In South Wales. heavy cast iron 
is firmer at 40s. to 41s., with machinery scrap at 
45s. to 47s. 6d. In Scotland supplies of scrap are 
plentiful, machinery quality being unchanged at 44s., 
with ordinary cast iron at 38s. 6d. to 39s. per ton. 

Metals. 

Copper.—The demand from consumers remains 
poor, but sterling prices have remained fairly steady, 
owing to the weakness of the exchange.. The out- 
come of the copper producers’ conference is being 
anxiously awaited in trade circles. If the Empire 
mines agree to a curtailment of output it is doubted 
whether, in that case, their production would be 
sufficient to supply the needs of the Empire, as 
assumed under the Ottawa agreements, by which 
a duty is imposed on imports of foreign metal. 
Hence, the course of the market is likely to be 
uncertain in the near future. 

Closing quotations :— 

Cash.—Thursday, £31 17s. 6d. to £32; Friday, 
£32 7s. 6d. to £32 8s. 9d.; Monday, £32 5s. to 
£32 7s. 6d.; Tuesday, £32 2s. 6d. to £32 5s.; 
Wednesday, £32 3s. 9d. to £32 5s. 

Three Months.—Thursday, £32 5s. to £32 7s. 6d. ; 
Friday, £32 15s. to £32 16s. 38d.; Monday, 
£32 12s. 6d. to £32 13s. 9d.; Tuesday, £32 10s. to 
£32 Ils. 3d.; Wednesday, £32 lls. 3d. to 
£32 12s. 6d. 

Tin.—There is a fair demand from South Wales 
for this metal, but otherwise the demand from 
consumers has fallen away. Consumers on the Con- 
tinent and in the United States also report a slight 
slackening of activity. The immediate outlook is 
not very encouraging. 

Official closing prices :— 

Cash.—Thursday, £151 17s. 6d. to £152 2s. 6d.; 
Friday, £152 to £152 5s.; Monday, £151 7s. 6d. to 
£151 10s. ; Tuesday, £150 10s. to £150 15s. ; Wednes- 


day, £151 15s. to £151 17s. 6d. 
Three Months.—Thursday, £153 to £153 5s.; 
Friday, £153 7s. 6d. to £153 10s.; Monday, 


£152 17s. 6d. to £153; Tuesday, £151 15s. to £152; 
Wednesday. £153 to £153 5s. 


Spelter.—Consumers in Europe are making only 
a moderate demand on the market. Supplies, how- 
ever, are under firm control, and it is expected that 
the output restriction measures now in force will 
result in further reductions in world stocks. The 
present political and trade uncertainty, however, 
tends to dissuade users from buying anything but 
supplies for immediate use. 

Daily fluctuations :— 

Ordinary.—Thursday, £15 1s. 3d.; Friday, 
£15 1s. 3d.; Monday, £15; Tuesday, £14 17s. 6d. ; 
Wednesday, £15 2s. 6d. 


Lead.—-Prices have been slightly disorganised by 
the movements of the exchange, etc., and interest 
in the market at the moment is mainly professional. 
It is believed that consumption in this country has 
fallen away recently, but, owing to international 
restriction of supplies, the fundamental position of 
this metal remains fairly sound. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday, £11 12s. 6d. : 
Friday. £11 18s. 9d.; Monday, £11 13s. 9d.: Tues- 
day, £11 13s. 9d.; Wednesday, £12 1s. 3d. 
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Personal. 


Mr. A. W_ Krert has been elected to the board 
of Messrs. Richard Thomas & Company, Limited, 
to fill the vacancy caused by the death of Mr. J. 
Brynmor Hill. 

‘THE TELEPHONE NUMBER at Mr. Vincent (C, 
Faulkner’s home address, 70, Carlton Avenue, 
Kenton, Middlesex, has been clianged from Harrow 
0845 to Wordsworth 1073. 

Mr. H. G. Sommerriecp, the chairman of the 
London Section of the Institute of British Foundry- 
men, has been elected to the Common Council for 
the Aldersgate Ward of the City of London. 

Mr. Geratp STEEL, a son of the late Mr. Harry 
Steel, founder and first chairman of the United 
Steel Companies, Limited, has been appointed 
general manager of Messrs. Samuel Fox & Com- 
pany, Limited, in succession to Mr. F. S. Scott 
Smith, who is retiring after 38 years’ service. 


New Companies. 


United Lead & Zinc Mining Corporation, Limited, 
11, Queen Victoria Street, London, E.C.4.—Capital 
£1,000. 

National Alloys, Limited.—Capital £5,000. Solici- 
tors: Linklaters & Paines, 2, Bond Court, Walbrook, 
London, E.C.4. 

Improved Metallurgy, Limited.—Capital £50,000. 
Solicitors: Linklaters & Paines, 2, Bond Court, Wal- 
brook, London, E.C.4. 

William Whiteley & Sons, Limited, Prospect 
Ironworks, Lockwood, Huddersfield.—Capital £100. 
Engineers. Directors: J. and H. Charlesworth. 

A. C. F. Bars, Limited, 26-30, Holborn Viaduct. 
London, E.C.—Capital £2,000. Ironfounders, ete. 
Directors: F. C. Neuberger, G. Rosenmann and §. 
Grunberg. 

Smith, Wallis & Company, Limited, Highgate 
Works. Milk Street, Birmingham.—Capital £3,000. 
General founders. Directors: H. B., Marion L. and 
C. Wallis. 

Clarke & Matthes, Limited.—Capital £1,000. 
Machine and machine-tool manufacturers. Solicitors: 
Cruesemann & Rouse, 41-2, King William Street, 
London, E.C. 

Metallisation, Limited.—Capital £60,000. Metal 
surfacing. Directors: C. H. Barwell, Holmewood. 
Park Hill, Kenilworth; Sir Martin J. Melvin, A. H. 
Wellesley, E. H. M. White. W. E. Ballard and 
A. S. Hollings. 


Company Reports. 


Associated Fireclay Companies, Limited.—Thie 
directors have decided to pass the interim dividend 
on the ordinary shares. 

Hepworth & Grandage, Limited.—Net profit, 
£18,239; brought in, £2,368; dividend of 10 per 
cent.; to reserve, £5,000; carried forward, £3,106. 

United Steel Companies, Limited.—Trading profit, 
before providing for depreciation, £330,288; balance. 
after deducting interest on fixed loan and mortgages, 
income tax, etc., £187,353; brought in, £116,588; to 
reserve for depreciation, £175,000; carried forward. 
£128,941. 

Richard Thomas & Company, Limited.—Gross 
profit for the six months ended March 31, £105,147: 
interest on debentures, loans and other charges, 
£60,044; provision for depreciation and special ex- 
penditure, £32,500; net profit, £8,710; brought in, 
£213,422; carried forward, £222,133. 

Weardale Lead Company, Limited.—QLoss for vear 
of £1,540, increasing the debit balance to £10:002. 
The reserve fund of £14,582 has been applied in 
extinguishing the whole of this debit balance and in 
writing down the investments to a figure more 
nearly corresponding to their market value. 


Joun Wuyte, slag breaker at Messrs. Colvilles. 
Limited, Dalzell Steelworks, Motherwell, met with 
a serious accident which necessitated his removal 
to the Glasgow Royal Infirmary. He was engaged 
shunting two wagons of slag pots, and after the 
wagons had been coupled off, one of the crane hooks 
caught in a lug of the slag pot, pulling it off the 
wagon. The pot fell upon Whyte and _ severely 
crushed him. 
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snufacturers of FOUNDRY, BASIC and HEMATITE 
(Delivery from. stock. 
Booklet giving. analyses, etc. will be sent on “Fequest. 


ORMAN LONG & COMPANY LTD.,(Incorporating BOLCKOW VAUGHAN & Co., Ltd... MIDDLESBROUGH _ 


CAST IRON FLANGED PIPES: 


2in—12i. & CONNECTIONS. 24 in. dia. 


WE HAVE FIFTY-TWO YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD -RITCHIE, LTD., 
Telephone: 3852 (2 Lines). MIDDLESBROUGH. _ Telegrams: “Ritchie, Middlesbrough.” 


= 


Telegrams : “Tennent, Founders, Coatbridge.” Established 1857. Telephone: No. 425-426, Coatbridge. 
IRON & STEEL FOUNDERS 
SPECIAL AIR FURNACE IRON. SIEMENS’ STEEL ONLY. 


HEAVY CASTINGS 
OF ALL KINDS FOR IRON AND STEEL WORKS 
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COPPER. 

£8. d. 
Standard cash ms 
Three months 3 
Best selected aa 8416 0 
India .. 464 0 0 


Do., Jan... 0 
Do., Feb... ee 16 


Ingot bars .. SF 
H.C. wire rods... -- 40 0 0 
Off. av. cash, October . 3118 713 
Do., 3 mths., October .. 32 1 83 
Do., Sttlmnt., October.. 31 18 8? 
Do., Electro, October .. 36 10 113 
Do., B.S., October © 
Do., wire bars, October.. 36 18 1 
Solid drawn tubes 
BRASS. 
Solid drawn tubes 
Rods, drawn 
Rods, extd. or rlld. 5d. 
Sheets to 10 w.g. 
Wire 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets 
TIN. 
Standard cash 151 216.0 
Three months 1538 0 O 


English .. .. 15210 
Bars... .. 15410 0 
Straits -. 16 0 0 
Australian .. 0 
Eastern ee oe oo O 
Banca 167 16 
Off. ay. cash, October <6 AF 
Do., 3 mths., October .. 152 4 104 
Do., Sttlmt., October .. 151 7 


SPELTER. 
Ordinary .. AP M2 
Remelted .. es 1430 


Hard . 1215 0 
India Mt 6 
Zinc dust .. 220 
Zinc ashes .. 
Off. aver., October 
Aver. spot, October 
LEAD. 
Soft foreign ppt. .. 
Empire... ee 42.6 


Off. average, October .. 12 1 


3 
0 
English... 13:10 0 
3 
Average spot, October .. 1119 2 


ZINC SHEETS, &c. 

Zinc sheets, English ow 24-10 0 

Do., V.M. ex-whse. .. 24 0 0 
Rods — 
Boiler plates 8 6 
Battery plates 

ANTIMONY. 
English .. 3710 Oto42 10 0 
QUICKSILVER. 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro-silicon— 

25% 

45/50% .. ss 38-25 

Ferro-vanadium— 

35/50% .. . 12/8 ih. Va. 


FOUNDRY TRADE JOURNAL. 


WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 

~~ carbon-free 6/3 per lb. 

of Mo. 
Ferro-titanium— 

23/25% carbon-free 10d. Ib. 
Ferro-phosphorus, 20/25% .. £20 0 O 
Ferro- -tungsten— 

80/85% 1/74 Ib. 
Tungsten metal pow der— 

98/99% 1/103 lb. 
Ferro-chrome— 

2/4% car. . 

4/6% car. .. £25 0 

6/8% car. .. 2 

8/10% car... we £23 5 0 
Ferro-chrome— 

Max. 1% car. $a .. £40 2 6 

Max. 0.70% car. .. .-. £4312 6 

70%, carbon-free .. on 1/- Ib. 
Nickel—80/99.5% .. £260 to £265 
F” nickel shot -£234 0 0 
Ferro-cobalt .. 
Aluminium 98/99% 0 0 
Metallic chromium—— 

96 /98% 2/9 Ib. 


Ferro- “manganese (net) — 
76 /80% i ioose £10 15 Otofll 5 O 
76/80% packed£11 15 Oto £12 5 0 
76/80%, export (nom.) £915 0 
Metallic manganese— 
94/96% carbon-free 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per ib. net, d/d buyers’ works. 

Extras— 
Rounds and squares, 3 in. 


1/4 Ib. 


and over 4d. lb. 
Rounds and squares, under 

$ in. to } in. 3d. Ib. 
Do., under } in. to 3, in... 1 /- Ib. 
Flats, sin. X din. to under 

1 in. x in. 3d. Ib. 
Do., under $ in. x } in. 1/- lb. 


Bevel of approved sizes 
and sections 
Bars cut to length, 10% extra. 


SCRAP. 
South Wales— on. 
Heavy steel 118 6to2 0 
Bundled steel and 


shrngs. .. 1 15 


d 
0 
0tol 19 
Mixed iron and 
0 


steel 112 6tol 16 
Heavy castiron 2 0 Oto2 1 0 
Good machinery 2 5 Oto2 7 6 


Cleveland— 


Heavy steel 117 6 
Steel turnings 1 7 6 
Cast-iron borings .. 
Heavy forge 210 0 
W.1. piling serap .. 
Cast-iron scrap 117 6to2 0 0 
Midlands— 
Light cast-iron scrap 115 6 
Heavy wrought iron 5 0 
Steel turnings, f.o.r. 100 


Scotland— 
Heavy steel 
Ordinary cast iron 
Engineers’ turnings 
Cast-iron borings .. 
Wrought-iron piling 
Heavy machinery... 


_ 


London—Merchants’ buying prices 
delivered yard. 


Copper (clean) 24 0 0 
Brass 
Lead (less usual draft) 10 10 0 
Tea lead ‘a 900 
Zinc 810 0 
New aluminium cuttings. . 72 0 0 
Braziery copper .. 22080 
Hollow pewter... 88 0.-@ 
Shaped black pewter .. 65 9 O 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 


Foundry No.l... oe 61/- 
Foundry No. 3 ee 58/6 
pr at F alkirk ee 55/- 
Foundry No.4... 57/6 
Forge No. 4 oe 57/- 
Hematite No.1 .. 59/6 
Hematite M/Nos. .. re 59/- 
N.W. Coast— 
Hem. Glas. .. 69/- 
d/d Bir: 84/6 
Malleable iron dja Birm. 117/6 
Midlands (d/d dist.)— 
Staffs No. 4 forge : 61/- 

» No.3 fdry. oe 66/- 

Northants forge .. es 57/6 
»  fdry. No.3 oe 62/6 
»  fdry. No.1 65/6 
Derbyshire forge .. oe 61/- 
fdry.No.3 .. 66/- 
fdry. No.1 .. 69/- 
Scotland— 
Foundry No.1... 70/- 
MoS .. 67/6 
Hem. M/Nos. d/d . ee 67/6 
Sheffield (d /d 
Derby forge 58/6 

»  fdry. No. 3. ra 63 /6 
Lines forge 

»  fdry. No. 3. 63/6 
E.C. hematite 73/6 
W.C. hematite... 83/6 

Lancashire (d/d eq. Man. = 
Derby forge 62/- 

»  fdry. No. 67/- 
Staffs fdry. No.3 .. 67 /- 
Northants fdry. No.3 .. 65/6 
Cleveland fdry. No.3... 67/- 
Dalzell, No. 3 (cpecial) — to 105/- 
Glengarnock, No, a 83 /- 
Clyde, No. 3 83 - 
Monkland, No.3 .. oa 83/- 
Summerlee, No.3 .. §3/- 
Eglinton, No.3... 83/- 
Gartsherrie, No.3 .. 
Shotts, No. 3 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 
consumers’ station for steel. 


Iron— 
Bars (cr.) 9 0 Oto 915 O 
Nutand bolt iron7 15 Oto 8 0 0 
Hoops -- 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, # in. xX 4ip. 12 5 0 

Steel— 

Plates, ship,etc.8 15 Oto 8 17 6 
Boiler plts. 8 7 6to 9 6&6 0 
Chequer pits. 10 7 6 
Angles 8 7 6 
Tees 9 7 6 
Joists ° 815 0 
Rounds and : equares, 3 in. 

to 54 in. 97 6 
Rounds under 3i in. ‘to Ri in. 

(Untested) -- 6 15 O& up. 
Flats—8 in. wide and over 8 12 6 

» under 8 in. and over5in. 817 6 
Rails, heavy 8 6 Oto 810 0 
Fishplates . . 
Hoops (Staffs) 9 ‘10 0to10 10 0 
Black sheets, 24g. (10-t. 5 0 
Galv. cor. shts. ma 5 0 
Galv. flat shts. 15 0 
Galv. fencing wire, 8g. plain 14 0 0 
Billets, soft. . 417 6to5 7 6 
Billets, hard 612 6to7 2 6 
Sheet bars .. 415 Oto5 2 6 
Tin bars Pe 415 0 


DeEcEMBER 1, 1932. 


PHOSPHOR BRONZE. 


Per Ib. basis. 
Sheet to id wg. 
Wire » 
Rods 103d. 
Tubes. 163d 
Castings . 123d 


Delivery 3 owt. free. 
10% phos. cop. £30 above B.S. 
159, phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CurrForp & Sox, Limrreo. 


NICKEL SILVER, &c. 
Per Ib. 
Ingots for raising 7d. to 1/1 
Rolled— 
To 9 in. wide 
To 12 in. wide 
To 15 in. wide 


.. 
1/1} to 1/74 
. 1/14 to 1/73 


To 18 in. wide .. 1/2 tol/8 
To 2lin. wide .. to 1/83 
To 25 in. wide 1/3 to1/9 


7d. to 1/3} 
10d. to 1/63 


Ingots for spoons and forke 
Ingots ro!led to spoon size 
Wire round— 
to 10g. 1/43 to 1/114 
with extras according to gauge. 
Special 5ths quality turning rods ip 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 

No. 2 foundry, Phila. . -. 13.59 
No. 2 foundry, Valley .. .. 14.50 
No. 2 foundry, Birm. .. — 
Bessemer . 16.89 
Malleable .. 16.39 
Grey forge .- 16.39 
Ferro-mang. 80%, seaboard .. 68.00 
O.-h. rails, h’y, at mill .. .. 40.00 
Billets -. 26.00 
Sheet bars roe 
Cents. 

Iron bars, Phila. . . 1.86 
Steel bars . 1.60 
Tank plates 1.60 
Beams, etc. 1.60 
Skelp, grooved steel 1.60 
Steel hoops 1.55 
Sheets, black, No. 24 2.10 
Sheets, galv., No. 24 2.85 
Wire nails 1.95 
Plain wire 2.20 
Barbed wire, galv. 2.60 
Tinplates, J00-lb. box .. $4.75 

COKE (at ovens). 

Welsh — 20/- to 22/6 


fur: 16/-to 16/6 
Durham and 


» foundry.. 21/- to 25/- 
» furnace. 12/—to 12/6 
TINPLATES. 


f.o.b. Bristol Channel ports. 
1.C. cokes 20x14 per box 15/9 to 16/3 
% 28x20 ,, 31/6 to 32/6 


20x10 . 22/7} to 23/- 
en 183 x14,, . 16/44 to 16/74 
C.W. 20x14 ,, 13/9 to 14/3 
SWEDISH CHARCOAL IRON & STEEL. 
Pig-iron £6 0 Oto £7 O 0 
Bars-hammered, 
basis £1610 Oto £17 0 O 
Bars and nail- 
rods, rolled, 
basis £15 17 6 to £16 & 0 
Blooms .. £10 0 Oto £12 0 0 
Keg steel .. £32 0 0 to £33 0 0 
Faggot steel £18 0 0 to £23 0 0 
Bars and rods 
dead soft, st] £10 0 to £12 9 0 


0 
All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 


XUM 


= 
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Nov. 
” 
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DAILY FLUCTUATIONS. Standard Tin (cash). Spelter (ordinary). Zine Sheets (English). 
Standard Copper (cash). « 4, « 4, £ e d, 
£ « d. Nov. 24 .. 15117 6 dec. 15/- Nov. 24 .. 15 1 3dece. 5/- Nov. 24 .. 2410 No change 
Nov. 24 .. 3117 6 dec. 1/3 » 25 .. 152 0 Oince. 2/6 » 25 .. 15 1 3 Nochange 
» 25 .. 32 7 6 ine. 10/- » 28 .. 151 7 6 dee. 12/6 » 28 .. 0 Ode. 1/3 « 
» 30 .. 15115 Oine. 25/- » 20 .. 15 2 Gine. 5/- 
ee 2 4 inc. 
Electrolytic Copper. Tin (English ingots). Spelter (Electro, 99.9 per cent.). Lead (English). 
£ s. d. £ « d. £ s. d. £s. d. 
Nov. 24 .. 36 5 0ONo change Nov. 24 .. 15210 0 dec. 15/- Nov. 24 .. 1710 Odec. 2/6 Nov. 24 .. 13 5 O No change 
» 28 .. 37 0 O Nochange » 28 .. 152 0 Odec. 15/- » 28 .. 17 5 O No change 
30 .. 152 10 Oine. 25/- 30 13 10 Oine. 5/- 
AVERAGE MONTHLY PRICES OF CLEVELAND No. 3 PIG-IRON. 
| | | Yearly 
Year Jan. Feb. March _—_s April May June | July | Aug. | Sept. | Oct. Nov Dec. | average 
| 
d. 8. d 8 «4 8. d s. d | oa | 
1802 37 7 35 7 | 3610 87 10 39 2 401. | $911 | 3910 4400 | 386 | 3876 87 4 | 386 
1898 36 0 345 | 34 4 34 2 3310 348 | 3 8 | 35 5 34 | 384 8B 34 7 35 9 | 3410 ey 
1804 35 8 35 11 36 1 = 36 21 35 5 | 385 5 3 5 | $511 | 366 | 35 8 35 8 35 1 35 9 : 
5 4 #84 4 34 8 35 6 | 35 2 36 1 37 1 10 | 38 6 37 11 37 6 36 3 
1896 37 3 334 | 387 | 381 37 4 | 387 4 36 11 36 11 37 11 39 2 40 5 40 5 38 3 WN 
1897 41 2 40 4 405 | 39 2 39 7 | 40 9 39 6 | 40 5 4.7 | 4 5 41.5 | 40 4 40 7 oe 
1898 40 9 40 8 40 6 40 0 40 7 | 3911 404 | 4111 480 4411 49 1 44 3 42 0 ae 
1809 46 10 47 11 47 9 4910 5511 6210 | 716 | 65 9 67 7 68 8 70 0 66 9 60 5 ‘ 
1900 67 10 68 10 73 10 762 | @2 | #86 | oo 8 71 4 70 9 | 67 8 63 6 | 58 6 68 9 : 
1001 48 0 46 6 45 8 45 5 45 10 447 | 44 6 45 3 463 | 4 3 oe | 2s 45 3 
1002 43 11 46 7 46 9 47 11 48 10 49 7 50 9 52 1 53 6 52 9 50 9 47 11 49 3 
1903 47 3 48 9 5110 | 49 0 46 1 46 2 467 46 8 45 7 43 6 42 10 41 11 46 4 
1904 42 3 27 | #48 3 447 44 0 42 10 42 9 43 3 43 1 43 9 46 1 48 7 48 11 
1905 48 11 48 0 49 6 50 1 51 5 45 6 45 9 47 6 48 8 52 11 52 9 53 3 49 6 
1906 53 9 50 1 481 , 48 8 50 2 | 60 3 50 6 53 0 | 54 6 56 8 58 6 62 4 53 6 | 
1907 60 4 56 6 54 10 56 0 61 1 58 1 | 57 8 57 8 55 7 | 54 8 50 8 50 0 56 2 
1908 48 5 49 3 51 7 51 10 51 6 51 2 50 0 51 4 52 0 49 8 49 4 48 11 50 8 
1909 4810 | 48 1 | 46 9 47 | 48 4 48 9 48 6 © = 50 «5 51 3 51 11 51 2 50 7 49 4 
1910 51 10 51 3} 51 7} 50 10 49 10 49 2 43 10 49 8 = 49-34 49 72 49 of 49 10 50 4 
1911 49-114 49 24 48 5 4611 | 46 4 46 6 46114 | 47 4 47 0 46 7 47 4 48 1 47 7 
1912 50 49 5+ 51 1% 53 7) | 54 4 55 1 57 54 61 7%} 66 8} 67 8 68 0 58 
1913 66 11} 63 8 64 8 67 13 66 3 56 a 56 3h 55 8 | 55 4 | 63 0 50 1 50 4 58 10 
1914 50 11 51 5 51 08 51 44 51 6 51 6 51 5 52 3 51 5 50 1 50 3 58 0 61 4% 
1915 55 7 56 6 61 0 66 7 65 2 | 6610 65 4 66 08 | 65 3 | 6511 69 10} 75 7% 65 7 
1916 2 916 87 4} 8610 82 6 82 6 87 6 87 6 87 6 | 87 6 87 6 87 6 85 10 
1917 87 6 87 6 87 6 + 92 92 6 92 6 92 6 92 6 92 6 92 6 02 6 95 0 9 8 
1918 95 0 95 0 95 0 95 0 95 0 95 0 95 0 9 0 | 95 0 95 0 95 0 95 0 95 0 
1919 9% 0 | 9 0 95 0 9 0 | 152 6 | 160 0 160 0 160 0 | 160 0 | 160 0 160 0 160 0 137 8 ‘« 
0 175 0 175 0 187 6 200 0 | 208 0 217 6 217 6 221 0 | 225 0 | 225 0 225 0 225 0 209 3 : 
1921 222 6 195 0 150 0 | 1260 | 1200 | 120 0 120 0 | 136 3 | 127 0 120 0 110 0 100 0 137 4 “5 
1922 92 6 90 0 90 0 9 0 | 9 0 90 0 89 0 87 3 92 6 92 6 92 6 91 3} 90 7h 
1923 4 6 | 108 9 125 6 129 44 | 128 5 136 0 128 14 121 11 97 14 | 97 0 100 0 100 0 110 af 
1924 9910 | 97 3} 91 9 983 9 | 919 | 89 104 | 87 9 85 0 = 82 5 | 80 2 81 9 | 81 9 88 7 ‘ 
1925 43 78 10} 78 0 78 3 760 | %73108 | 71 7} | 6910} | 68 1 73 66 0 66 10% 72 1043 a 
1926 69 44 70 0 70 0 70 0 | 72 6 7510 | 86 7 90 0 93 10 | 11710 | 120 0 99 0 86 8 : 
1927 85 0 83 81 0 80 0 73 9 700 | 70 68 9 «67 67 6 6610} 
1928 65 0 6 0 | 65 6 66 0 66 0 66 0 66 0 66 0 | 66 0 66 0 660 | 66 (0 45 
1929 66 0 | 66 9 | 67 +O 68 1} 69 5 71 103 72 9 72 6 | 72 6 72 6 72 «6 72 6 | 70 4 
1980 72 6 | 72 6 70 0 = 87 6 67 6 67 6 67 6 64 6 63 6 | 63 6 63 6 | 63 6 | 86 114° 
1931 ° | 59 6 58 6 | 58 6 58 6 58 6 58 6 58 6 58 6 58 6 | 58 6 58 6 58 6 58 7 
1932 ee ee 8 6 58 6 58 6 | 58 6 68 6 | 58 6 58 6 58 6 58 58 6 58 6 
INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
_ CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. t+ 
au 13, RUMFORD STREET, LIVERPOOL. x 
~ 
Lit 
rt 
x 
x 
x 
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3 
| me} All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. |g 
an 
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an an 
am 
us| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
CENTRAL CHAMBERS, ZETLAND ROAD, 
3, HOPE ST., GLASGOW, C. Pie: MIDDLESBROUGH. " 
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SMALL ADVERTISEMENTS. 
SITUATIONS WANTED. 


RASS FOUNDRY FOREMAN desires 

position; experienced in Admiralty con- 
tracts, gunmetal, phos. bronze and manganese 
castings; 12 years foreman in last situation.— 
Box 258, Offices of THe Founpry TrabDe 
JOURNAL, 49, Wellington Street, Strand, Lon- 
don, W.C.2 


EMPLOYMENT REGISTER. 


GOonducted by the Institute of British Foundry- 
men by courtesy of the proprietors of Tuz 
Founpry Trapr JouRNAL. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 
a candidate should write to the General Secre- 
tary, quoting identification number. 


TETALLURGIST - REPRESENTATIVE 

desires position with good firm as Agent 
or Representative. Long experience as chief 
metallurgist, followed by exceptionally good 
sales experience. Good connection in the Mid- 
land counties. (196) 


AGENCIES. 


OCAL Merchants with clientele wanted to 

push sales special pig-irons.—Write, Box 

ELE 4330. ¢ o Rupotr Mossr, Limirep, 125. 
Strand. London. W.C.2. 


MACHINERY—Continued. 


MISCELLANEOUS—Continued. 


FOR SALE. 
SAND BLASTING PLANTS. 

TILGHMAN Sand Blast Room, 12 ft. x 
9 ft., complete with Air Compressor. 

TILGHMAN Rotary Barrel Sand Blast, 
36 in. x 30 in., complete with Air Compressor. 

TILGHMAN DOUBLE BARREL Rotary 
Sand Blast, barrels 24 in. x 20 in.,. complete 
with Air Compressor. 

TILGHMAN CABINET Sand Blast, cabinet 
4 ft. 6 in. square. Sand Apparatus stands on 
floor, no pit required; complete with Air Com- 

ressor. 

JACKMAN Rotary Barrel Sand Blast, barrel 
30 in. x 24 in., complete with Air Compressor. 
MOULDING MACHINES. 

FARWELL Type Hand SQUEEZERS, plain 
and universal, also with turnover, sizes 30 in. 
and 36 in., by Adams. 

FARWELL Type Hand Squeezers, 24 in., 
by Samuelson. 

ADAPTABLE HAND Moulding Machines, 
latest type. 

Also Pneumatic Jolters, Jolt Squeezers, etc., 
etc. 

All types of Foundry Plant, 
sors, etc., in stock. Low prices. 
Send your inquiries to :— 

8. C. BILSBY, A.M.I.C.E., 

215, Barclay Road, Warley, near Birmingham. 
ELEC. Travelling Wharf Crane. All 

motions. Cheap.—A. Morean, 50, Wilkin 
Street, N.W.5. Gul. 1147 
Yf OBRIS Cupola Hoist with Steel Tower and 
Car.—.A. Morcax. 50. Wilkin Street. 
N.W.5. Gul. 1147. 


Air Compres- 


ANCASHIRE, YORKSHIRE, WEST 
RIDING. WESTMORLAND and CUM- 
BERLAND.—An __ excellent opportunity _ has 
arisen for a Sales Representative already calling 
upon Foundries. Gasworks, Corporations and 
other Industrial Heat Consumers. Nationally- 
used and advertised product. Liberal working 
commission.—Write at once, Box 296, Offices of 
THe Fotnpry Trapve Journar, 49, Wellington 
Street. Strand, London, W.C.2. 


PATENT. 
MPHE Proprietors of the Patent No. 225477 


for Improvements in or relating to Wire 
Gables are desirous of entering into arrange- 
ments by way of licence and otherwise on 
reasonable terms for the purpose of exploiting 
the same and ensuring its full development and 
practical working in this country.—All com- 
munications should be addressed in the first 
instance to Haseltine, Lake & Company, 28, 


Southampton Chancery Lane, 
London, W.C.2 
PROPERTY. 
MAGNIFICENT 
11 ACRES WORKS SITE. 
SHEFFIELD. 


145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & 8. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers 
or Let en favourable terms. Unique oppor- 
tunity for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


WO Jackman Jolt Squeezers, Mumford pat- 
: tern. as new, take boxes 18 in. x 13-in., 
in perfect order, complete with pattern plates 
and vibrators, re-tested and warranted, £40 
each or £75 the pair. 
A. Hammonp, Foundry Machinery Merchant, 
14, Australia Road, Slough. 


S.C. BILSBY, A.M.1.¢.£., A.M.LE.E. 


Carries a large stock of FOUNDRY PLANT 
which, generally, includes :— 


Power and Hand Moulding Machines, Sand 
Mills and Disintegrators, Sand Blast Plants, 
Ladles, Melting Furnaces, Grinding Machines, 
Blowers and Exhaust Fans, Air Compressors, 
etc., etc. 


Also 300 A.C. and D.C. Electric Motors, § to 
200 h.p., and Generators, to suit most systems. 

All at low prices. 
to :--- 


215, BARCLAY ROAD, WARLEY, 
Nr. Birmingham. 
*Phone: Bearwood 1103. 


WORKS ADDRESS: Crosswells Road (next 
G.W.R. level crossing), Langley, near Birming- 
ham. ’Phone: Broadwell 1359. 


Please send your inquiries 


THOS: W. WARD, LTD. 


PULSOMETERS, Nos. 7, 6, 4, 5 and 2. 

15-kw. Petrol Dr. GENERATING SET, 230 
volts, 1,000 revs. 

60-h.p. MOTOR, 220 volts, 
Brit. West. Co. 

2 STIRLING W.T. BOILERS, 160 lbs. w.p. 

New COCHRAN BOILER, 12’ 3” x 5 6”, 


1,450 revs., by 


100 lbs. w.p. 
ALBION WORKS, SHEFFIELD. 
*Grams: Forward. *Phone, 23001 (10 lines). 


** Albion ’’ Catalogue on application. 


MISCELLANEOUS. 


MODERN WEIGHING MACHINES. 
5-cwt. Portable Avery Platform, type 282: £14. 
1Z-cwt. Pooley Ditto: £15. 
20-cwt. Pooley Dormant type: £18. 
2-ton ‘‘ Avery’ Ticket-Printing : £24. 
2-ton Denison Crane Weigher: £14. 
10-ton Denison Crane Weigher: £22. 
30-ton Denison Crane Weigher: £36. 

All Overhauled, Re-stamped and Warranted. 
A. Hammonp, 14, Australia Road, Slough. 
*Phone : 287 Slough. 


‘OUNDRY SPRIGS, English, fine cut, now 

further reduced. Please write us for car- 

riage-paid rates, stating quantities —WiLLIAM 
Cogan Street, Hull. 


. (fine cut) at cut prices; 3 in. to 
in., £11 10s. ton d/d any station 
England, or lls. 6d. cwt., carriage extra. 


Inquiries esteemed. 


Roperts MeraLLurRGIcAL COMPANY, 
30, Ravenswood Road, Balham, 
London, 8.W. 


SAND PLANT 


**Rotoil ” Oilsand mixer, large size £60 
Spermolin paddle-blade Oilsand 

mixer, large size... £18 
“‘Herbert Sand disintegrator ... £32 
Macdonald pneumatic sifter — 


PNEUMATIC MACHINES 


18” 18” Tabor split pattern ... £40 
30” x 20” Macdonald jolt rollover... £60 
20” x 16” Macdonald jolt rollover... £40 
AIR COMPRESSORS 
ALL SIZES IN STOCK. 


Every Machine overhauled and retested. 


Foundry Machinery 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


14”X16”" Tabor split pattern ... 


BUY FROM ME AND SAVE MONEY! 


FOUNDRY SPECIALISTS 


Core Oils, Compounds and Binders, 
Plumbagoes, Parting Powders, etc. 
‘*Puric’’ Fluxes for Cupola work. 
Also for Brass and Bronze. 
SULRON ‘‘X” FLUX for Iron and Steel. 


‘*INOKULITE” for Iron and Steel 
Refinement. 
*“*ALSICA’? POWDER for Heads of 
Ingots and Castings. 


Coaldust, Foundry Blackings, Chaplets, 
Studs, Foundry Equipment, etc., etc. 


REFRACTORIES OF EVERY DESCRIPTION. 


British Foundry Units, Ltd. 


Incorporating Foundry Materials and Products 
Dept. of Beecroft and Partners, Ltd. 
Incorporating Foundry Requisites and Chesterfield 
Blacking Works of J. & J. Dyson, Ltd. 


RETORT WORKS, CHESTERFIELD. 


REFINED 
ALLOY IRONS 


taining 
varying proportions of Nickel, Chromium, 
Vanadium, Titanium, etc., suitable for 
wear and corrosion resistance, — 
required to with d 
acid resistance and for high stren 
toughness and resilience qualities. e 
use of Alloy Pig Irons ensures homo- 
and gives 100% from 
y additions. 


BRADLEY & FOSTER LIMITED 


DARLASTON BLAST FURNACES, 
DARLASTON, STAFFS 


Telephone: 
Darlaston 16 (P.B. Ex.) 


Telegrams : 
“* Bradley's, Darlaston.” 
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